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you needn’t put up with 
"shoebox’’ block filing 


Ask for a six-month-old paraffin block in many an 
otherwise well-ordered laboratory, and the hunt’s on. 
Likely as not it means hours of prowling through a 
weird behind-the-scenes jumble of dusty, dog-eared 
cartons . . . trying everyone’s temper, taking every: 
one’s time, piling up hidden costs. 

That’s all out now, with this new “Lab-aid” block 
filing cabinet. You file your paraffin blocks in small, 
shipshape, white cardboard boxes, which come in 
varied sizes to accommodate all sorts of blocks, how- 
ever irregular or out-sized. The boxes knock down, 
but spring to shape in a moment, so they’re no 

storage problem. They’re so proportioned that 
they fit snugly, row on row, in the shallow steel . 
drawers. 

The all-steel cabinet holds ten drawers, equipped 
with combination drawer-pulls and label-holders at 
each end. Each drawer will accommodate a gross of 
the 114.” boxes: other sizes in ratio (see the filled 
drawers above). Multiply that by ten and you’ve 
some idea of the large capacity of this compact sec- 
tion (it’s only 19” square by 12” high). That’s 
because there’s no waste space . . . every cubic inch 
is a filing inch. 


laboratory essential 


block file 
is another 


The “Lab-aid” laboratory filing system 
comprises a range of versatile equipment 
which brings new standards of filing effi- 
ciency to the pathological laboratory. For 
a descriptive bulletin, please use the 
coupon below. 


The TECHNICON Company 
215 E. 149th St., New York 51, N. Y. 


* (Send me particulars of the new “Lab-aid” 
paraffin-block file. 


CD Send me complete “Lab-aid” filing system 
Name 
The “Lab-aid” paraffin block filing cabinet is finished Address 
to match all other types of “Lab-aid” files, and stacks 
interchangeably with any of them: Here it is stacked " 
upon a vertical microslide file with 1” drawers. City State 
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Testing for sound lost between 
telephone receiver and ear. Many 
subjects were used in these tests. 


How to compensate for 
a curl... and add to 
your telephone value 


Bell scientists know that the telephone 
is not used under ideal laboratory con- 
ditions. There is never a perfect seal 
between receiver and user’s ear. A curl 
may get in the way, or the hand relax 
a trifle. And ears come in many shapes 
and sizes. So some sound escapes. 


Now, sound costs money. To deliver 
more of it to your ear means bigger 
wires, more amplifiers. So Bell Labo- 
ratories engineers, intent on a thrifty 
telephone plant, must know how much 
sound reaches the ear, how much leaks 
away. They mounted a narrow “sam- 
pling tube” on an ordinary handset. 


Automatic recorder plots sound pressures de- 
veloped in the ear canal at different frequencies. 


The tube extended through the re- 
ceiver cap into the ear canal. As sounds 
of many frequencies were sent through 
the receiver, the tube picked up a por- 
tion, and sent it through a condenser 
microphone to an amplifier. That sam- 
pling showed what the ear received. 


As a result, Bell scientists can com- 
pensate in advance for sound losses— 
build receivers that give enough 
sound, yet with no waste. That makes 
telephone listening always easy and 
pleasant. 

It’s another example of the way Bell 
Telephone Laboratories work to keep 
your telephone service one of today’s 
biggest bargains. 


BELL 
TELEPHONE 
LABORATORIES 


Working continually to keep your telephone 
service big in value and low in cost. 
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Tiree NEW Biological Texts and References 
..- excellent in all respects 


from the simplest to the most complex. 

Algae, fungi, lichens, bryophytes, vascular plants, and seed plants 
are presented in their logical order. Each subject is covered with 
clarity and continuity. The text is unusually well balanced in the 
amount of material presented and in the emphasis placed on each 

BOTANY subject. 

photographs and drawings by the author from living material actually 
by R. DARNLEY GIB BS, studied. Dr. Gibbs has thoroughly integrated text and illustrations into 
McGILL UNIVERSITY a comprehensive book easy to use in any locale. 

Effective teaching aids include floral diagrams of the important 
flowering plants, an excellent and brief account of the development of 
plant physiology (especially the history of photosynthesis), and an 
outstanding description of plant pigments—their origins, composition 
and functions. 

The modern accepted classification of plants is followed throughout 
and an extensive and complete index is included for easy reference. 


261 Illustrations—118 Plates—554 Pages—$6.00 


@ A complete and orderly treatment of the structures, life histories 
MORPHOLOGY and and classifications of all the important groups of fungi. Both a text and 


! 
@ A NEW text featuring the phylogenetic approach to the subject— : 
| 


l reference, it is written by the foremost mycologist in the country today. 
l TAXONOMY of FUNGI The new and specially prepared drawings are invaluable aids in the 
| > ged of the subject. Each chapter is concluded with a list of keys to 
the orders, families and genera of the particular group discussed. This 
by ERNST A. BESSEY, —— makes the book an indispensable aid in teaching and 
research. Of great importance is the 96-page guide to the literature for 
the identification of fungi, and the references at the end of each 
chapter. 
STATE COLLEGE 210 Illustrations—791 Pages—$7.00 

GENES PLANTS @ An interesting collection of essays on genetics that have been 
’ written by two authors over a period of twenty years when both were 
nd PEOPLE working to solve the same problems from different points of view. The 

i a articles were written individually but have a unity of purpose. 
The essays deal with plants and animals, medicine and agriculture, 
l by C. D. DARLINGTON and offer new interpretations of evolution, development and disease. 
and K. MATHER, Several articles discuss the controversy between the genetic theory 
based on the traditional scientific method and that propounded by the 

JOHN INNES latest Soviet school represented by T. D. Lysenko. 


HORTICULTURAL INSTITUTION, 
LONDON 


13 Figures—187 Pages—$4.00 


Use This Handy Coupon To Order Your Copies Today! 


zz The Blakiston Company, 1012 Walnut Street, Philadelphia 5, Pa. 
Please send me the following: 
The Blakisto = (0 Gibbs’ “Botany” for (CO teacher’s examination; [J] personal use 
Bessey’s “‘Fungi”’ for teacher’s examination; personal use 
C) Darlington & Mather’s “Genes, Plants & People” for 
teacher’s examination; personal use 


PI il d 1 hi 5, Pa. a. 


In Canada—Write—105 Bond Street, Toronto 2 


Lancaster, 
for | 
28, 1925 
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Systematic Botany 


HE prime factor for biological research is the 
organism itself. When one speaks of “hybrid 
rn,” the term covers hundreds of biologically dif- 
ferent entities; and likewise the name “Drosophila” 
does not apply alone to one ubiquitous species of 
fruit fly that can produce a host of mutations, but to 
scores of similar species. The biologist must be specific 
in his selection of his research material, because the 
very character or quality that absorbs his interest may 
be specifically limited within the species or strain of 
organism with which he works. 

It is the function of the systematist to organize and 
catalogue information on relationships among organ- 
isms, particularly in the taxonomic categories of 
family, genus, species, ete. Upon this work all other 
biological endeavor depends and builds. 

In ordér to classify correctly the present-day end 
products of the natural evolutionary process in any 
given group, it is necessary to determine as accurately 
as possible the number and kind of discrete biological 
units existent in nature. Then, on the basis of all the 
available evidence, a logical and utilitarian classifica- 
tion of these may be made. Historically, the approach 
of the systematist has been purely morphological, and 
for the present, at least, morphology remains by far 
his most significant tool. 

Speaking for the botanist: for many decades he has, 
in addition, given much weight to geographical distri- 
bution, with its resultant development of isolation. 
More recently he has been absorbing rapidly such help 
as he could obtain from genetics and cytology toward 
the perfection of his classifications. These newer dis- 
ciplines are throwing abundant light on fundamental 
relationships with which he must reckon if he is to 
sharpen his view of the biological picture. Their meth- 
ods and data are often interrelevant, so that border- 
crossing fields, burgeoning with hybrid vigor, such as 
eytogenetics, genecology, physiological genetics, cyto- 
taxonomy, and biosystematies, are widely recognized. 


Gladys M. Keener 


Executive Editor 
AAAS EDITORIAL BOARD 
(Terms Expire June 30, 1951) 
Howard A. Meyerhoff, Chairman 
William R. Amberson Karl Lark-Horovitz 
Bentley Glass Lorin J. Mullins 
Malcolm H. Soule 
F. A. Moulton, Advertising Representative 


In assaying relationships the primary question, as 
aforetime, remains: What are the relative roles of 
heredity and environment in developing the variation 
one observes? These roles are becoming clarified by 
reproducible experiments in which the one is changed 
while the other is held constant. 

Out of transplant experiments in which related 
plants of different heredity are grown together in 
uniform environments have developed others in which 
the effects of one environmental factor at a time are 
tested on genetically uniform material under rigidly 
controlled conditions. Some of the biological varia- 
tion thus examined is too minor to concern the sys- 
tematist. Nevertheless, classification is now seen to be 
intimately dependent upon more data than morphol- 
ogy alone provides. 

But the plant systematist’s task does not begin and 
end with making applications from the experimental 
field. The descriptive phases of his work are far from 
over, particularly in the tropical floras of the world, 
where the abundance of variation is such as to con- 
tinue to reveal vast numbers of entities new to science 
as exploration progresses. Although strides are being 
made, the ordering up of these floras can scarcely be 
completed before their constituents become adequately 
known. Yet in these floras, too, often lie hidden the 
plant resources urgently needed to augment or replace 
meager or depleted stocks of critical materials. 

War and rumors of war have affected this field of 
botany in many ways. On the one hand, they have in- 
terrupted planned programs, withdrawn personnel, 
dried up sources of support, produced shortages, and 
even destroyed irreplaceable collections; but, as if in 
partial compensation, they have made accessible to 
botanists many little-known outposts of civilization, 
interested numbers of people in floras new to them, 
furthered exploration, and instigated research on new 
uses for the world’s plant resources. 

Davip D. 
New York Botanical Garden 
Bronx Park, New York 


SCIENCE, founded in 1880, the American As- 
Advancement 


elation for the A d Gen 
Ave., —— Pa. Entered as second-class matter at the Post Office at 


January 13, 1948, under the - +, March 3, an Accept- 
ance for mailing at the special rate postage prov ded for in the Act of February 
28, embodied in Paragraph (d-2) 34.40 P. L. & RB. of 1948 


be sent to SCIENCE, 1515 Massachusetts Ave., 
 manuseripts or her te ty 


notice is required for change of address, and an address stencil label from 
recent issue must be furnished. Claims for a missing number will be allowed 
pp dele tins 60 days from date of issue. 


nnual subscriptions. $7.50; single copies, $.25; foreign postage, 
Pan-American Unie, $1.00; Canadian postage, $.50. Special rates to members 


The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription and ad- 
vertising rates on request. 
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Cable address “Nuclear” 


for every 
. nuclear 
laboratory 


F 
» 


@ A basic necessity for every nuclear 
laboratory is a beta-gamma monitor- 
ing instrument for checking bench 
and desk onge aod determining safe 
approach distances. The Nuclear 

odel 2610A portable provides 
your laboratory with dependable 
rotection against the harmful ef- 
‘ects of radioactive isotopes and 
X-rays. You can make easy routine 
checks of every inch of your lab be- 
cause the 2610A is arranged for 
fingertip control. The removable 
probe snaps into the handle for con- 
venience. The proven circuit in a 
waterproof case gives you —- 


able ing you 
complete laboratory safety. 


The 2610A is another of the many 
developments with which Nuclear 
engineers continually meet the 
ever increasing of ouclear 
science. 


SEND FOR 


NEW 


COMPLETE 
CATALOG 


nuclear instRUMENT and 
CHEMICAL CORPORATION 


237 West Erie Street, 
Chicage 10, 18. 


@ Complete 


“Packaged” 


Counting Sys-— 


tems 


@ Scoling Units 
for Every Type 
of Radiation 
Counting 


@ Portable 
Count Rate 
Meters 


@ Health Mon- 
itoring Instru- 
ments for Person- 
nel Protection. 


@ Glass Wall, 
Mica Window, 
and Windowless 
Counters 


@ Complete 
Line of Acces- 
sories for the 
Nuclear Labor- 
atory 


nuclear 


PRECISION IN- 
STRUMENTATION 
FOR NUCLEAR 
MEASUREMENTS 


PHOTOVOLT 
Exposure Photometer Mod. 200-M 
for 


Accurate determination of exposure time in 
black-and-white and color photomicrography 


Write for Bulletin #810 to 


PHOTOVOLT CORP. 


95 Madison Ave. 


Price $65.— 


New York 16, N. Y. 


Adenosine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin ; 
BAL; Biotin cryst.; Cdaffeic Acid; Carotene cryst.; 
Catalase; Cellulase; Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbie Acid; 
Dihydroxyacetone; Dihydroxyphenylalanine (DOPA) ; 
Dipyridyl; Edestin; Emulsin; Erythritol; N-Ethyl- 
piperidine; Fibroin; Folic Acid; Galacturonic Acid; 
Gentisic Acid; Girard Reagents P and T; Gliadin; 
Glucose Pentaacetate; Glucuronic Acid; Glyceralde- 
hyde; Glyceric Acid; Heparin; Hordenine; Hyaluroni- 
dase; 2-Hydroxyadipaldehyde; Humulon; Isoascorbic 
Acid; Isopropylarterenol; Kojic Acid; Kynurenic Acid; 
Lanthionine; Lipase; Lysezyme; Lyxose; Malononi- 
trile; Maltase; Melezitose; Mesobilirubinogen; Muscle 
Adenylic Acid; Myanesin ; p-Nitrophenylphosphate ; Nu- 
cleoprotein; Orcinol; Pancreatin; Pangestin; Panto- 
thenyl Alcohol; Penicillinase; Peroxidase; Phenazine; 
Phenylpyravic Acid; Phloridzin; Phosphorylase; Pi- 
perin; Porphyrindene; Protamines; Pyridoxal; Pyri- 
doxamine; Pyrocatechuic Acid; Pyruvic Aldehyde; 
Ribonuclease; Saccharic Acid; Salmine; Serine Phos- 
phoric Acid; Spermidine; Spermine; Thioacetic Acid; 
Thiocytosine; Thyroxine; Trigonellin; Triphenyltetra- 
zolium Chloride; Tripyridyl; Trypsinogen; Tyrosi 
Tyrothricin; Urease; Uricase; Uridine; Vitellin; 


Xanthosine. 
Ask us for others! 


DELTA CHEMICAL WORKS 


23 West 60th St. New York 23,N.) 
Telephone Plaza 7-6317 | 
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Willis’ 


Moshy 


THE PRINCIPLES OF PATHOLOGY 


Nicholson’s 


STUDIES 


March 30, 1951 


A great need in the literature on pathology is met with this new book, for it embraces the WHOLE 
of pathology—expounded from its general principles. This approach greatly facilitates the use of the 
book either clinically or for research, for descriptions of lesions in the various organs are included in 
the accounts of the general processes and principles which they exemplify. 

Willis has also incorporated all essential details regarding regional peculiarities of particular diseases 
and has made the information easily accessible by means of plentiful cross references and a full 
index. Conforming to the plan of the text, most of the 300 photographs and diagrams illustrate 
general principles rather than diseases of particular organs. 

The book is beautifully literate—and of course purely scientific. It includes notes on the meaning of 
names, the history of pathology and the art of observation that will be of the utmost value to the 
reader. Willis writes with the skill of a great teacher—that is, one who imparts knoweldge such as 
to make it a pleasure as well as a duty to absorb. 


By R. A. WILLIS, D.Sc., M.D., F.R.C.P., Professor of Path- 
ology in the University of Leeds. 722 pages, 288 
illustrations. Price $12.00. 


ON TUMOUR FORMATION 


Doctor Nichol was g the greatest histopathologists the world has known. His studies in 
pathological anatomy were renowned for their versatility as well as for the amount of information 
they contained. 

The source of his material in STUDIES ON TUMOUR FORMATION was the surgical wards of 
Guy’s Hospital, London, where he was Clinical Microscopist. His twenty “Tumour Studies” which 
appeared in Guy’s Hospital Reports were considered classics. Just as Nicholson was persuaded to 
prepare his material in book form, he died. 

In this volume, therefore, his “Tumour Studies” are reprinted in the original form—with no attempt 
to change or modify them. All of Nicholson’s drawings appear and no care or expense has been 
spared in reproducing these illustrations. 

Anyone reading these Studies for the first time can be assured that along with an abundance of re- 
liable factual information, he will find much that is arresting and entertaining—for Nicholson was a 
great philosopher and a gifted writer, as well as a studious biologist and pathological anatomist. The 
range of his subjects is astonishing, and his observations make one of the finest books it has been 
our pleasure to present to the profession. 


By the late G. W. DeP. NICHOLSON, M.A., M.B., B.Ch., 
Professor of Pathology, Guy’s Hospital, London. 637 
pages, illustrated. Price, $15.00. 


The C. V. Mosby Company Sci 3-30 
3207 Washington Blvd. 
St. Louis 3, Mo. 
Please send me: 
Willis’ THE PRINCIPLES OF PATHOLOGY—$12.00 
Nicholson’s STUDIES ON TUMOUR FORMATION—$15.00 


—— Enclosed find check. —— Charge my account. 


Name 


ORDER 
FORM 
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New Reprint 


Available April, 1951 
Catalogus 


By ALEXANDER ZAHLBRUCKNER 


Alexander Zahlbruckner’s major work, Catalogus lichenum universalis, consists of 
some 7,900 pages of references to families, genera, and species of the class Lichenes. 
This work, published in ten volumes with one index volume, was begun in 1922 and 
completed in 1940. It includes all references up to 1940 on lichens and their synonymy, 
thus making it a concise and complete bibliographical guide. It also includes the vari- 
eties and forms of about 15,000 species. 

All the references pertaining to lichenological publications now scattered through 
the literature are brought together here. Students of lichenology and closely related 
fields, especially those in charge of curating private or public herbaria, will find this 
set a “must” in order to enable them to cite literature, trace synonyms, ascertain proper 
taxonomic relationships, and, in general, to answer a multitude of questions. Since 
the complete original work is very difficult to obtain, its reproduction will add im- 
measurably to our now inadequate basic reference material in lichenology. 


9 Volumes and Index Volume, Berlin, 1922-1940, 7,360 pages 


Cloth bound set, $185.00 


JOHNSON REPRINT CORPORATION 
125 East 23 Street, New York 10, N. Y. 


Automatic Tidal Volume Recorder 


Relieves investigator of constant supervision. . . Respira- 
tory rates of 2 per minute, and tidal volume of cc 
to 400 cc can be recorded. 


Peck—Waller 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 


Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 


GLASS ABSORPTION 
CELLS = KLEIT 


WRITE: — Comparators — Glass Stand- 
ards—Klett Reagents. 
Phipps & Bird Inc. 
ett anutacturin 0. 
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HELLIGE -TRAUBE 


STALAGMOMETER 


FOR DETERMINATION OF THE SURFACE TENSION OF 
BLOOD AND OTHER FLUIDS BY THE DROP METHOD 


1210 Complete in Wooden Case with 3 
Tubes, one for blood and other viscous fluids, 
the other two for small and for large quan- 
tities of thin liquids .............. $40.00 


WRITE FOR CATALOG No. 1210 


HELLIGE 


INCORPORATED 


3716 NORTHERN BLVD., LONG ISLAND CITY 1, N.Y. 


DAYLIGHT. 
FLUORESCENCE 
TESTER 


aa x 


Hundreds of users in laboratory, field and factory now make 
fluorescent checks quickly and easily—in broad daylight—with 
the Menlo (blacklight). 

Exclusive dark chamber holds comparison test tubes, solid 
samples, powders or fluids. Neoprene viewing cone excludes 
surrounding light for examination of large areas. 

Choice of filtered 2537 or 3650-63 Angstrom frequencies; 
interchangeable head for alternate frequency. Transmission 
curve with every instrument. Standardized mercury-vapor 
discharge tubes. Instant-starting, troublefree. Portable—weighs 
less than 2 pounds, ready to use. Models for operation from 
either two standard flashlight batteries or 110-120 v AC. 
Write for brochure, data on U-V use in your field. 


MENLO RESEARCH LABORATORY 
Drawer A-4, Box 522, Menlo Park, Calif. 
DEALER INQUIRIES INVITED 


AMINO ACIDS 


DL-homocysteine (free base) 
DL-homocystine 
DL-homoserine 

hydroxy-L-proline 
DL-isoleucine 
L-isoleucine 
DL-lanthionine 
DL-leucine 
L-leucine 
DL-lysine Hydrochloride 
L-lysine Hydrochloride 
D-methionine 
DL-methionine 
L-methionine 
DL-norleucine 
DL-norvaline 
DL-ornithine Hydrochloride 
D-phenylalanine 
DL-phenylalanine 
L-phenylalanine 
L-proline 
sarcosine 
DL-serine 
sodium glutamate, mono 99% 
taurine 
DL-threonine 
DL-tryptophane 
L-tryptophane 
DL-tyrosine 
L-tyrosine 
DL-valine 


SEE SCIENCE MARCH 16 ISSUE 
FOR ADDITIONAL LISTINGS 


A READY REFERENCE 


That will Save Time for You 


Use this catalog as a “one stop” source of 
Amino Acids, Vitamins, Carbohydrates, 
Adenylates, Nucleates, Purines, Pyrimidines, 
Enzymes, Microbiological and Bacterio- WRITE FOR 
logical Media, Complete Animal Test Diets your Copy 
and Ingredients for investigational use. TODAY 


CHAGRIN FALLS, OHIO 


GBl 60 LABORATORY PARK 


March 30, 1951 
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» YOUR BUDGET 
over 
More Teaching 
Instruments 


OW initial cost! Wider range of practical applica- 
tion than any other comparable instruments! 
Sturdy construction for years of hard, daily use! 
These important factors mean more Bausch & Lomb 
advantages for your students . . . within your budget. 
B&L “FL” MICROSCOPE. No other student microscope 
offers so many advantages in teaching proper micro- 
scope technique easily and quickly at low cost. 
Catalog D-185. = 


B&L TRIPLE-PURPOSE MICRO-PROJECTOR. (1) Projects = 


permanently-mounted specimens. (2) Projects im- Che 
ages directly onto notebook for accurate tracing or - 
drawing. (3) Projects live specimens in liquid. Ea. 
Catalog E-20. Ag 
B&L MODEL LRM BALOPTICON PROJECTOR. Projects large, Me 
clear, brilliant images of conventional or student- - 
made slides . . . AND of opaque objects, printed Pa 
material, photographs, large biological specimens. Oti 
Catalog E-11. 
A Bausch & Lomb sales engineer will be glad to + 
help you get the most value, the most practical teach- Sci 
ing advantages, out of your budget. No obligation, a 
of course. 
WRITE for free demonstrations and for complete _ 
information, Bausch & Lomb Optical Co., 642-5 on 
St. Paul St., Rochester 2, N. Y. oon 


Instruments 
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The Earnings of American Men of Science 


M. H. Trytten 
Office of Scientific Personnel, National Academy of Sciences, Washington, D. C. 


Theresa R. Shapiro 
Bureau of Labor Statistics, U. S. Department of Labor, Washington, D. C. 


NFORMATION ON THE EARNINGS OF 
SCIENTISTS included in the 1949 edition of 
the biographical directory American Men of 
Science’ is most useful for the light it throws 

on the professional earnings of Ph.D.s and the major 
factors that influence their salary levels. The survey 
covered a large proportion of all the Ph.D.s in the 
natural sciences,? and a small proportion of non- 
Ph.D.s—presumably those equal to the Ph.D.s in 
scientific achievement. 

The fact that American Men of Science with 


bachelor’s degrees only were a highly selected group 
is reflected in their salaries. Their median regular 
annual salary was $6,450 a year at the time of the 
survey (in mid-1948), as compared with $5,720 a 
year for Ph.D.s and $5,610 a year for scientists hold- 
ing master’s degrees.* Close to half the bachelors were 
employed in private industry, where salaries are rela- 
tively high, whereas colleges and universities were 
the largest employers of Ph.D.s. Over half the Ameri- 
can Men of Science with Ph.D.s were working at least 
part-time for educational institutions, and 44 per cent 


TABLE 1 


PROPORTION OF PH.D. SCIENTISTS WORKING For SPECIFIED TYPES OF EMPLOYERS, 
BY FIELD oF SPECIALIZATION 


Edu- 
Edu- Inde. tion 
ota eation rivate and 
Field of specialization report- and in- inde- Other 
ing govern- dustry sultant pendent 
ment con- 
sultant 
Total reporting 100.0 44.2 10.9 2.5 26.5 1.8 1.1 7.8 5.2 
Chemistry 100.0 30.2 7.0 8 49.1 2.1 8 6.0 4.0 
Engineering 100.0 20.1 77 1.2 43.6 ) 4.0 15.6 6.9 
Physies and electronics 100.0 46.7 11.0 1.6 22.9 1.0 8 11.4 4.6 
Earth sciences 100.0 37.1 17.5 5.4 14.2 1.0 3.8 13.8 7.2 
Agriculture 100.0 49.6 23.5 9.0 9.0 6 7 5.2 2.4 
Biology 100.0 60.0 16.1 4.7 9.0 2.4 5 4.1 3.2 
Medicine 100.0 31.3 20.0 3.1 8.2 3.1 2.5 10.8 21.0 
Fields related to medicine 100.0 70.1 6.8 1.1 10.4 2.2 2 5.5 3.7 
Mathematics and statistics 100.0 75.6 7.2 1.5 4.6 3 6 74 2.8 
Psychology 100.0 55.1 6.3 3.1 4.0 11 7 11.7 18.0 
Other 100.0 37.2 12.9 1.8 28.2 3.1 11 9.2 6.5 


1The survey for the 1949 edition of American Men of 
Science was conducted jointly by the National Academy of 
Sciences—National Research Council and the publishers of the 
directory. Funds and assistance were provided by the Depart- 
ment of Defense, through the Office of Naval Research. The 
questionnaires were tabulated and analyzed by the Bureau of 
Labor Statistics under contract with the Manpower Branch, 
Human Resources Division, Office of Naval Research, acting 
for the Department of Defense. A detailed statistical report 
on the fields of specialization, education, employment, and 
earnings of scientists in American Men of Science has been 
prepared by the Bureau of Labor Statistics, and will be pub- 
lished in the near future. A description of the manpower 
research program of the Office of Naval Research can be 
found in Science (112, 133 [1950]). 

As was indicated in Scimnce (112, 265 [1950]), about 75 
per cent of the people granted Ph.D. degrees in the natural 
sciences (including psychology and geography) between 1936 
and 1946, and 81 per cent of those who received their doc- 
torates in 1946-47 were included in the directory. The sta- 
tistical report covers only 41,737 of the 52,600 names listed 
in the directory ; hence, the coverage of the report is lower 
than that indicated by the above percentages. 
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had no other regular employment. In many specialties, 
the proportion working exclusively for colleges and 
universities was considerably above this over-all figure 
(Table 1). 

Engineering offered the most notable exception to 
the predominance of university employment among 
Ph.D.s. Twice as many engineers with doctorates were 
working for business firms as for educational institu- 
tions. Chemistry likewise had a large proportion of 
Ph.D. scientists (49 per cent) in industrial employ- 

* Regular annual salaries were reported by 82 per cent of 
all scientists covered by the analysis, and by 85 per cent of 
the Ph.D.s. Close to 40 per cent of the latter also indicated 
some additional professional earnings. Income information 
was obtained by means of check lists of income brackets. For 
annual salaries, the brackets began at “under $2,000 a year” 


and ranged up to “$10,000 or over,” each intermediate 
bracket having a spread of $1,000. 
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ment. In the entire group of scientists, however, only 
one out of every four Ph.D.s was in private industry; 
only about one out of every ten worked exclusively 
for a government agency; and still smaller propor- 
tions worked for nonprofit foundations or were self- 
employed. 

The median salary for all the Ph.D.s reflects in 
great measure both the predominance of educational 
employment and the relatively low salaries received 
by faculty members. The middle salary of the group 
employed exclusively in education was $4,860 a year, 
in contrast to a median salary of $7,070 a year in 
industry. Salary levels in government, although below 
those prevailing in industry, were also considerably 
above those prevailing on the campus, the median 
salary for Ph.D.s in government employment being 
$6,280 a year. The small group of scientists working 
for nonprofit foundations and institutes earned about 
the same amount as government employees. If all the 
educators, including those who had other work as well, 
had been combined into one category, the middle 
salary in education would have been somewhat higher. 
The median salary of those employed by both govern- 
ment agencies and educational institutions was $5,710 
a year, and those who combined educational employ- 
ment and consultation had a median salary of $5,570. 

The tendency toward higher salaries in private in- 
dustry holds true for every specialty. Even for the 
one exception shown in Table 2, physics and electron- 
ies, a comparison of parallel age groups shows that 
scientists in industry received the highest median 
salary in every instance. Even the lowest-paid scien- 
tists in private industry, the biologists, tended to fare 


TABLE 2 


MEDIAN AGES AND MEDIAN SALARIES OF THE PH.D.S 
IN EacH SPECIALTY BY TYPE OF EMPLOYER 


Scientists employed solely in 


Education Government Industry 
specialization 
@ & 
& & & 
a a a @ a A 
Total reporting 42 $4,860 42 $6,280 38 $7,070 
Chemistry 39 $4,670 41 $6,290 37 $6,880 
Engineerin 42 5,700 42 7,400 39 8,000 
Physics an 
electronics 42 5,040 41 7,400 38 7,350 
Earth sciences 45 5,200 42 6,120 42 7,780 
Agriculture 43 5,390 45 5,980 42 6,670 
Biology 42 4,610 43 5,480 40 6,250 
Fields related to 
medicine 42 5,060 42 5,930 39 6,850 
Mathematics and 
statistics 44 4,760 41 6,830 40 7,350 
Psychology 44 4,920 42 6,180 40 7,940 


* These median age figures refer only to the scientists who 
reported salary. 
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TABLE 3 


MEDIAN SALARIES OF PH.D. SCIENTISTS, BY TYPE OF 
EMPLOYER AND REGION OF EMPLOYMENT 


Scientists employed 
solely in 
All 
Region of 
scien- Edu- 
employment tists* cational Gov- 
insti- ernment 
tutions dustry 
Total reporting $5,720 $4,860 $7,070 $6,280 
New England $5,380 $4,730 $6,590 $5,410 
Middle Atlantic 6,310 4,930 7,320 6,730 
South 5,200 4,700 7,240 5,660 
North Central 5,730 5,070 6,940 5,750 
Mountain and Plain 4,940 4,620 6,500 5,810 
Pacific 5,550 4,940 6,630 6,050 


* Includes scientists working for all types of employers 
and all combinations of types. 


better than the highest-paid of all the educators, the 


engineers. 

There were differences in salary levels also between 
one specialty and another, whatever the type of em- 
ployer. Engineers generally earned more than their 
fellow-specialists, both on the campus and off it, 
whereas biologists tended to fall at the bottom of the 
salary scale in every type of employment. Length of 
experience as evidenced by age undoubtedly plays a 
part in these salary differentials. Even more influen- 
tial appears to be the dominant source, of employment 
in the field. Engineers are in such great demand in 
private industry that universities must make some con- 
cession to the higher levels of pay of business firms 
if they are to attract and hold these specialists. In 
biology, on the other hand, the leaven of industrial 
competition is too slight to affect college salaries. 

Salary differentials among types of employers, how- 
ever, far outweighed regional differentials in salary 
levels. In every section of the country scientists em- 
ployed exclusively in educational institutions tended 
to earn considerably less than those employed in gov- 
ernment agencies, who in turn averaged somewhat 
less than the group working for business firms. 
Moreover, the highest median salary received by edu- 
eators in any region was well below the lowest median 
regional salary received by scientists in government or 
in industry (Table 3). 

The monetary advantages enjoyed by scientists in 
private industry appear even greater when age is 
taken into account. Despite their higher median 
earnings, the Ph.D.s in business firms tended to be 
younger than their fellow-specialists employed else- 
where. As would be expected, the older men normally 
received higher salaries than their younger colleagues, 
whatever the type of employment. But median salaries 
tended to increase more rapidly with age in private 
industry than in any other type of employment. Mid- 
dle salaries among the men under thirty were not too 
far apart as between one type of employment and 
another. Scientists in this age group who reported 
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only one type of employment had a median annual 
salary of $3,900 in education, $5,050 in government, 
and $5,560 in private industry. In the fifty-to—fifty- 
four-year age group, however, the differential was 
great, the median salary being $9,980 in private in- 
dustry as contrasted with $6,800 in government and 
$5,460 in educational institutions (Fig. 1). 

Since the scientists in this survey were not asked 
to indicate their exact salaries if these reached or 
exceeded $10,000 a year, this report cannot compare 
the highest salaries among the various types of em- 
ployment. What the study does show is an enormous 
difference in the proportion receiving $10,000 or more 


MEDIAN SALARIES BY AGE AND TYPE OF EMPLOYER 


For Ph.D's Employed Exclusively in Educational Institutions, 
Reguicr Annual Government, or Private industry 
Solor 


$12,000 


Privote industry 
“ 


TABLE 4 


ADDED PROFESSIONAL INCOME AND MEDIAN REGULAR 
Satary or P#.D.s WorkKING For SPECIFIED 
or EMPLOYERS 


Added income 
Median 
Type of employer regular 
ge 
salary report- Median 
ing* 
Educational institution $4,860 43.9 $ 810 
Private industry 7,070 13.9 750 
Government 6,280 12.2 t 
Foundation 6,070 17.8 520 
Educational institution and 
independent consultant 5,570 92.2 1,260 
Educational institution and 
government 5,710 44.9 970 
Educational institution and 
private industry 6,170 78.2 1,140 
Independent consultant and 
government 6,720 89.6 710 
Independent consultant, 
government, and educational 
institution 5,530 94.1 1,480 
Independent consultant and 
private industry 7,710 84.1 1,060 


| 
UNDER 30-34 35-39 40°44 45-49 50°54 55-59 60-64 65-69 
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UNITED STATES DEPARTMENT OF LasOR 
BUREAU OF LABOR STATISTICS 


“weoran SALARY was $10,000 On 
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a year in private industry as compared with either 
government or educational employment. In private 
business 47 per cent of the scientists between forty- 
five and sixty-five earned $10,000 or more a year as 
opposed to 7 per cent of those in government and 4 
per cent of the educators of comparable age. 
Although the highest-paid scientists were found in 
private industry, the range of salaries was much wider 
in this type of employment than in either education 
or government, and some industrial scientists were 
no better off financially than their colleagues in gov- 
ernment or education. By and large, however, the 
lower-paid scientists in private industry made more 
than the lower-paid ones in any other kind of em- 
ployment. Salaries under $5,000 were reported by 
only 5 per cent of the Ph.D. scientists between fifty 
and sixty-five in industry, but by 11 per cent of those 
in government, and by 36 per cent of the educators. 
A comparison of the annual salaries of educators 


* Percentages are based only on scientists reporting regu- 
lar salary. 
+t Less than $500. 


with those of scientists elsewhere employed must also 
take into account the fact that most faculty members 
have a nine-month year. Many people think that 
educators can, therefore, augment their regular 
salaries by such subsidiary employment as summer- 
school teaching and consulting to a much greater ex- 
tent than is possible for scientists in government and 
in industry. 

This supposition held true to some extent among 
American Men of Science. A much larger proportion 
of educators than of other scientists did supplement 
their salaries by earnings from other sources, though 
the extra income by no means made up for the differ- 
ence in salary levels between education and other em- 
ployment. Secondary professional income made only 
a slight contribution to the total incomes of either 
government employees or scientists working for 
business firms. Less than 15 per cent of the Ph.D. 
scientists in either category had earnings in addition 
to their salary, but nearly half the faculty members 
(44 per cent) had extra incomes. How little supple- 
mentary income compensated for the lower salary 
levels in education is seen in Table 4. For some peo- 
ple, earnings from consultation, teaching, or writing 
made a real contribution to the family budget. For 
the group of educators as a whole, however, even 
considering the dual job-holders along with the others, 
total professional income apparently tended to be 
well below the total income of scientists working in 
industry or government. 
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The Widened Lavdoe Interval and its Essential 


Role in the Behavior of Crystalline Metal’ 


Donald P. Smith 
Frick Chemical Laboratory, Princeton University, Princeton, New Jersey 


T IS WELL RECOGNIZED that solid metals 
exhibit two opposed conditions: a “soft” con- 
dition which may show after thorough anneal- 
ing, and a “hard” condition produced by strain 
(cold-work). The fact is equally familiar that these 
two states may pass one into the other by many 
gradations. 

In the fully annealed, or “dead-soft,” condition the 
x-ray diffraction lines from the metal are sharp, and 
the K, doublet, if present, is fully resolved. The dif- 
fraction spectrum is that to be expected from a con- 
tinuous and uniform lattice. After hardening by strain, 
on the other hand, the metal yields much-broadened 
lines that betray diminished regularity in the intervals 
between diffracting points, the atoms, or ions, of the 
erystal. 

The irregular intervals of the hardened lattice may: 
(a) be due to its subdivision into small particles of 
normal crystal between which widened spacings occur; 
or (b) be produced, without separation into discrete 
particles, by widening of portions of occasional inter- 
planar spacings, “parameter variation.” There has 
been diversity of opinion among the numerous in- 
vestigators as to which of these two causes is respon- 
sible for line broadening by cold-work, and it is pos- 
sible that both may sometimes be present (1). Param- 
eter variation can occur in various families of inter- 
secting planes and, if it progresses far enough, will 
result in subdivision of the crystal into particles. The 
presence of such particles may hence constitute the 
extreme case of parameter variation, reached either 
locally or generally, as the manner and degree of dis- 
tortion determined. 

The two causes may thus differ only in degree; but 
in any case it is clear, merely from the x-ray studies 
alone, that in work-hardened metal, in contrast to 
(thoroughly) soft metal, widened lattice intervals are 
present. 

The x-ray evidence is much supplemented and clari- 
fied if we make use of hydrogen and its ionization 
product, the proton, as probes for the exploration of 
metallic structure. Here relations are simplest for the 
Fe-type metals, which absorb endothermically, whereas 
complications are present in the case of palladium and 
the other exothermic absorbers. We therefore regard 
chiefly the endothermic systems (2). 

1 Based on material presented at the Gordon Research Con- 


ference on Chemistry and Physics of Metals, New Hampton, 
N. H., July 1950. 
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SOLUBILITIES 


To begin with, we consider the metal-hydrogen solu- 
bility relations, taking as an example the well-studied 
instance of iron-hydrogen. 

If iron of high or fairly high purity, in the state in 
which it is ordinarily obtained as foil or wire—that 
is, in somewhat cold-worked condition—is heated in 
hydrogen of atmospheric pressure to a temperature 
between 300° C and the melting point, and is allowed 
to come to a steady state, the quantity of hydrogen 
taken up by a given amount of metal is well defined. 

It is reproducible within reasonable limits of error, 
even by different observers; it is attainable either from 
higher or from lower concentrations; and it increases 
regularly with the temperature, as is thermodynami- 
eally required for an endothermic absorption. Hence 
it has naturally been regarded as the true “solubility 
of hydrogen.” 

Provided, then, that we proceed in the manner just 
described, iron—and other metals of its (endothermic) 
type—Ni, Co, Cr, Cu, Pt, Ag—show a definite solu- 
bility equilibrium with hydrogen. 

Suppose, however, that we proceed in a different 
way. 

We will take iron of high purity and heat to a tem- 
perature of 800° or 1,000° C, at the same time carry- 
ing off any gas evolved with the aid of efficient pumps. 
When the metal, as thin foil or wire, has thus been 
thoroughly degassed and fully relieved of the effects 
of any foregoing cold-work, it approaches the state 
of the perfect lattice. 

If we now admit hydrogen, as in the previous case, 
we find that the gas is not absorbed, and it is im- 
possible to reach the solubility equilibrium. Moreover, 
if such thoroughly annealed and degassed iron is made 
cathode in an electrolytic cell, it fails to absorb, in 
spite of the high effective pressure at which the hydro- 
gen is thus applied—a pressure which at usual cur- 
rents is certainly equivalent to many atmospheres. As 
we know, less annealed iron takes up cathodic hydro- 
gen readily and in large quantity. 

We have then the fundamental fact that, whereas 
strained iron can establish an entirely normal solu- 
bility equilibrium with hydrogen, such a condition can- 
not be reached with the thoroughly annealed metal. 
This is established by the concordant results of several 
experimenters, and such evidence exists for other 
metals as well (3). 
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The metal-hydrogen solubility equilibrium is there- 
fore peculiar in that the possibility of its attainment 
is dependent on the previous history of the metal. Dif- 
fusion of hydrogen into the material is clearly condi- 
tioned by the strained state! This does not accord with 
the idea that we are dealing with a solid solution, as 
commonly conceived, an interstitial, or even a substi- 
tutional distribution of hydrogen within the metal; 
for if the hydrogen were thus contained it should evi- 
dently diffuse into perfect lattice. 

Elsewhere (2) the solubility of hydrogen in metal 
has been defined as “the occlusive capacity of the metal 
in a fully annealed condition.” To agree with all the 
facts, this definition is in need of supplement. It should 
read: “The solubility of hydrogen is the occlusive 
capacity of the metal (at given ¢ and p) in a fully 
annealed condition, when some measure of cold-work 
and subjection to hydrogen have preceded full anneal 
(in hydrogen) .” 

In other words, observance of the order of sequence 
—cold-work, exposure to hydrogen, full anneal (in 
H,)— is necessary if this equilibrium is to be reached. 

If the metal is not somewhat cold-worked, the proc- 
ess of interchange of hydrogen between gas-phase and 
solid will not begin; and if full annealing occurs be- 
fore some hydrogen has been taken up, or when all 
hydrogen has been allowed to escape, the metal will 
revert to a dead-soft and (absorptively) wholly inert 
state. 

All the foregoing is merely a statement of empirical 
facts well established for iron and some other metals. 
The only interpretation seems to be that the paths of 
diffusion and storage places of the hydrogen are not 
present in perfect lattice but are produced by strain. 

In this connection it is illuminating to note that, at 
just above 400° C, the solubility of hydrogen in iron 
is of the order of 1 atom of hydrogen to 50,000 atoms 
of iron (4), or roughly 1 atom of hydrogen for 25,000 
cells of the bee metal. Strain has evidently not made 
the lattice interstices in general receptive to the solute, 
and diffusion and storage of hydrogen are confined to 
certain altered regions. 

Since these altered regions, like the widened inter- 
vals shown by x-ray investigation, are present only in 
strained metal, it requires no bold leap to identify the 
two things; and the conclusion is fully borne out by 
the manner of evolution of hydrogen from metal, when 
the temperature is raised by steps. 

Again taking iron as our example, let us suppose it 
to have been surcharged with hydrogen at room tem- 
perature—by cathodic treatment, by heating in the gas 
at higher temperature and subsequent cooling, or 
merely by exposure to the gas at room temperature 
when the metal is in severely cold-worked condition. 

If, after any of these methods of supersaturation, 
the temperature is raised, say, to 440° C, and is kept 
constant, the gas comes off into a vacuum, at first 
rapidly and then more slowly, until after two hours 
or less evolution has very nearly ceased (5). On once 
more increasing the temperature, this time to 675° C, 
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we find a similar effect: a renewed expulsion of gas, 
rapid to begin with, but quickly declining to a very 
low rate. And this may be repeated at several higher 
temperatures before the metal has been fully freed 
from hydrogen. 

Supposiug the normal or un-work-altered lattice 
interstices to be the storage place and the diffusion 
path of the hydrogen, we should expect heating to 
open these spaces all the way through the metal and 
so to cause complete escape of the gas into a good 
vacuum. Instead, each rise of temperature produces 
only a limited evolution—but does this even in iron, 
where increase of temperature results in a greater 
solubility; and the effect is, again, not confined to iron 
but probably characterizes all metal-hydrogen systems. 

Clearly, the diffusion path is not the continuous 
route of the interstitial spaces, but some other system 
of voids which is only partly continuous but which 
extends to new regions of the metal as the latter is 
thermally expanded. This system ean consist only of 
the network of work-altered and widened intervals 
of which we have found other evidences. 

The x-ray results are entirely in accord; for, al- 
though they show pronounced line-broadening in the 
diffraction spectrum, as a consequence of cold-work, 
no displacement of the lines or maxima of diffraction 
are to be found in the cases of endothermically absorb- 
ing metals. 

From all indications, then, occluded hydrogen does 
not enter the normal lattice, in these metals, but is 
confined to the widened intervals. With palladium, and 
the other exothermically absorbing metals such as Ta, 
Zr, Th, ete., the matter is less simple, since a secondary 
process occurs in which electrons are taken into the 
nucleus of the metal atom, causing distention of the 
“normal” lattice. Even here, however, the occurrence 
of a primary occlusion like that found in the Fe-type 
metals, is indicated by many facts. 

In the metals of the simpler Fe-type, we may dis- 
tinguish two temperature ranges: 


1. Above a rather ill-defined ‘‘recovery’’ temperature 
(often from 300° to 400° C, sometimes perhaps lower) 
the opening of widened intervals in the lattice is a rever- 
sible process. Here the material is elastic to hydrogen 
pressure, and the network of work-altered intervals opens 
to a total volume determined by the hydrogen pressure, 
the temperature, and the specific nature of the metal. A 
solubility equilibrium can be reached; or, if the hydrogen 
is allowed to eseape and the metal severely annealed, the 
widened intervals may be made to close up. 

2. Below the recovery range, intervals are opened by 
strain but the process is irreversible. Here no solubility 
equilibrium can be reached, but work-opened intervals 
take up large quantities of hydrogen, even at room tem- 
perature, these being indeed the largest occlusions which 
occur (except during deposition of the metal, when the 
lattice is still in process of formation). Thus at 25° C, 
‘‘pure’’ iron, rolled down to thin foil and not afterward 
annealed, has been found to take up some 45 relative 
volumes of hydrogen (6). This is 5.7 ml/g, as compared 
with the immeasurably small amount which would be ob- 
tained as the solubility at this temperature, if we were 
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warranted in extrapolating from 400°. It is not without 
interest to note that this occlusive capacity of severely 
strained iron, in massive condition, is some hundreds of 
times greater than the (activated) adsorption reported 
for this same metal in finely divided form. 


The hydrogen thus absorbed brings about pro- 
nounced broadening of the x-ray diffraction lines, to- 
gether with that other important effect of mechanical 
cold-working, hardening of the metal. Hence we see 
that the widened lattice intervals, once they have been 
produced by mechanical deformation, can be further 
extended merely by the entry of hydrogen, which thus 
itself has the effect of strain. There is also to be 
mentioned the closely related fact that occlusion of 
hydrogen is in its early stages self-accelerating. 

Further illumination of the nature of the widened 
intervals is afforded by the variation of solubility with 
temperature. 

A rough calculation, which has been given elsewhere 
(2, p. 258), shows that, although the (cubic) thermal 
expansion of iron uncharged with hydrogen, between 
400° and 600° C, and therefore the approximate in- 
crease of normal interstitial volume, is of the order of 
only 4.9 x 10-° per cent per degree, the increase in its 
solvent capacity for hydrogen at 1 atmosphere pres- 
sure is, in the same temperature range, of the order of 
1.12 per cent per degree. The growth of the volume 
of the widened intervals which receive the hydrogen is 
accordingly more than 10*-fold larger than that of the 
interstitial volume of the metal. Evidently the two 
volumes are relatively unconnected, and the volume of 
the widened spaces—shortly termed the “strain vol- 
ume”—inereases far more than in proportion to the 
other. More exact calculation, in which the volumes 
occupied by the atoms are taken into account, yields 
a qualitatively similar result. 


THE INTERVALS As RiFTs 


Such behavior as we have just seen would not be 
shown by simple defects or cavities in the lattice, for 
the volume of these would vary in direct proportion to 
any homogeneous change in the volume of the con- 
taining metal. It characterizes instead a system of 
tears, or “rifts,” in the erystal, capable of extending 
relatively to the lattice, and constituting a network 
that grows or diminishes in volume and continuity with 
change of hydrogen content and pressure—and with 
change in the volume of the surrounding unrifted 
lattice (when this alters in the exothermic systems of 
the Pd-type). 

This conception of the work-altered regions, or 
widened lattice intervals, in strained metals as rifts 
is consistent with a great number and variety of 
empirical facts that have been discussed in other 
places (2,7), and appears at present to afford the only 
simple explanation of a large group of phenomena 
embracing particularly the dissociation pressures and 
electrical resistances of the metal-hydrogen systems, 
together with their complex hystereses and overstep- 
ping effects. 
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Without needless repetition of these considerations, 
we may content ourselves here with summarizing the 
conclusions to which they seem to lead with ecogency, 
and with calling attention to some of the most strik- 
ingly indicative evidence. 


Tue Rirrt NETWoRK AND ITS CHARACTERISTICS 


A. The behavior of the occlusion systems is incon- 
sistent with interstitial (or substitutional!) solid 
solution—if we exclude the exothermic systems— 
but accords with the following postulates : 


1. In metal with lattice already formed— 

a. Occluded hydrogen is held and diffuses in a rift 
network (and there only, in endothermic systems). 

b. The network, in such ready formed lattice, is 
initially produced solely by plastic deformation, 
being thus a characteristic of strained (‘‘cold- 
worked’’) metal. 

ec. It must be partially formed before hydrogen can 
be absorbed. If the strain has been severe, gaseous 
hydrogen is taken up freely at room temperature. 
Into slightly strained metal gaseous hydrogen. 
penetrates only when the rifts are enlarged by 
thermal expansion; but cathodic or chemically 
liberated hydrogen is absorbed at ordinary 
temperature even after slight strain. 

d. Once started mechanically, the network can be 
enlarged either 
(1) by further mechanical strain; or 
(2) by absorption of hydrogen—which intensifies 

the strained condition. 

e. Rifting is reversible only above a (somewhat 
variable) healing or recovery temperature. In the 
range above this, the network is elastic, a solubility 
equilibrium can be reached and hydrogen can keep 
the network open. Below the recovery range, no 
solubility equilibrium can be reached; but hydro- 
gen may be absorbed in large quantities in severely 
strained metal. 

2. During deposition of a metal— 

a, Rifting may be produced, and in extreme degree, 
by co-deposition of hydrogen (very clear for elec- 
trodeposited metal; probable also for sputtered 
or evaporated films, provided the H is in highly 
dissociated or ionized state.) 


B. Notable are the following points: 


1. Rifting, being forcibly produced against the con- 
servative forces of the lattice, changes not only the 
parameters, but also the force-fields within the rifts, 
which hence differ from those in the normal lattice 
interstices. 

2. The stressed force-field of the rift must be highly 
inhomogeneous, having steep gradients which are of 
special effect upon atoms or ions contained within 
it. This probably makes the rift a place where elec- 
tron exchanges occur readily. 

3. The stressed field resists further changes of the kind 
which produced it, and so may be regarded as the 
chief cause of mechanical hardness. 

4. The forces overcome in rift formation react upon 
the atoms in which they originate; and the resultant 
changed state of these atoms is the cause of mag- 
netic hardness and altered atomic properties. 

5. Both types of hardness are therefore dependent 
upon the presence of rifts; and both vanish to- 
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gether when the metal is heated to the tempera- 
ture of rift-healing—that at which rifting becomes 
reversible. 

6. Rifts cannot properly be regarded merely as lattice 

defects, since 
a, during thermal expansion they increase in greater 
proportion than the volume of the metal as a 
whole; and 

b. during volume changes of other kinds, rift volume 
may change in opposite sense to lattice volume. 
Neither of these things is true of any other sort of 
flaw or void, but only of a rift—a crack that can 
extend or contract relatively to the containing 
lattice. The rift network is therefore the important 
structural feature of strained metal, not a chance 
defect ; and it is the rift field, with its consequences, 
rather than the arrangement of the surrounding 
matter, which chiefly determines the behavior of 
metal in the cold-worked condition. 

Of the evidences of opened structure, those from 
x-ray diffractions are direct and seemingly unquestion- 
able, although as we have seen, a certain ambiguity as 
regards arrangement attaches even to these. Other 
evidences either as to spatial or field characters differ 
much in cogency; but some appear very clear, and 
their number and accord lend them great cumulative 
weight. Among the most illuminating we may mention: 

1. Hysteresis of the curves of dissociation pressure in 
Pd-type systems, which show the narrowing, or ‘‘throt- 
tling,’’ of the diffusion paths for hydrogen as the lattice 
expands with increasing absorption; and the subsequent 
opening of these paths as the lattice contracts when gas 
is withdrawn. 

2. Microscopic changes in Pd-H (8) and Ni-H (9), 
which show, not the (submicroscopic!) rifts themselves, 
but structural effects such as are to be expected from 
rifting. 

3. Magnetic changes produced by occlusion in an iron 
cathode (10), which make clear the nature of hydrogen- 
hardening and the fact that penetration is by special 
paths and not by general diffusion through the lattice. 

4. Changes of electrostatic capacity and a.c.-resistance, 
as a result of absorption and evolution of hydrogen (11), 
which demonstrate opening and closing of structure and 
the ionized state of the enclosed hydrogen. 

5. Certain relations between the structural patterns 
and the corrosive behavior of iron (5, 12), from which 
may be deduced the existence of erystallographically de- 
termined regions of sufficiently altered chemical activity 
to form the sites for initial chemical attack. 

Studies of the absorption of highly dissociated 
(“atomic”) hydrogen (13) and of the absorption or 
nonabsorption of the gas according to its degree of 
ionization (14) also present facts that suggest the 
manner of entry of the solute; and further evidence 
of value would doubtless be obtained—perhaps with 
respect to the spatial factors, and certainly concerning 
manner of entry, by rift or grain face—from observa- 
tions rpon the rate and degree of occlusion by massive 
metal (foil or wire), both in the soft and in the work- 
hardened condition, of hydrogen in these special states. 
Present indications are to the effect that entry is 
exclusively through the rifts, even with Pd-type 
metals, where interstitial solution, as well as rift 
occlusion, is undoubtedly present. 
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The quality of the rifts as altered force-fields is 
perhaps most clearly shown by fundamental phe- 
nomena of aqueous electrochemistry. Here we have 
the well-established facts that: 


1. Hydrogen gas is not electromotively activated when 
brought into contact with gold, a metal which does not 
absorb hydrogen, and in which rifting appears to be 
absent under all ordinary conditions. 

2. Carbon in different forms, despite its porosity and 
its absorption of large quantities of hydrogen, is equally 
incapable of acting as ‘‘hydrogen electrode’’ (15). 

3. On the other hand, metals that absorb hydrogen— 
because of its occlusion in their rifts, as we have seen to 
be probable—are capable of activating the gas. 


The obvious explanation of all this is that the metal- 
lic rift must be present, and that the essential electron 
transfer H = H*++e oceurs with facility only in the 
rifts. The conclusion is supported by consideration of 
more complicated electrochemical processes, and of 
accompanying changes of electrical resistance in metal- 
hydrogen systems. 

Regarding the degree of ionization of hydrogen in 
different metals, we have preliminary indications that 
seem to show marked dependence on the metal. 
Further information on this matter is much to be de- 
sired and is probably obtainable by methods which 
lie to hand. 


We may summarize by saying that the widened 
lattice intervals are evidently rifts in the erystal lat- 
tice, produced initially by plastic deformation but 
capable of extension or healing as conditions are 
varied. The rifts are apparently the distinctive char- 
acteristic of strained metal, responsible for at least 
some of its special properties—mechanical, magnetic, 
electrochemical, and presumably chemical. 

The rifts have two aspects: as widened and variable 
lattice intervals; and as altered force-fields, although 
the orientation of the rift network, set by the method 
of deformation which produced it, must have a modi- 
fying effect. Hardening, at least, is to a large degree 
directional. 

Existence and nature of the rifted state are demon- 
strated chiefly by the comportment of the metals with 
hydrogen, and the continued investigation of this 
behavior is still one of the most promising ways of 
extending our understanding of the whole related 
field; but the rifted state has an importance which 
extends much beyond mere problems of gas in metal, 
and its further study may be expected to throw light 
upon many properties of the metals that are of both 
theoretical and practical interest (16). 
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Technical Papers 


Structure of Pan’s Crystalline 
Trisaccharide* 


Dexter French 
Department of Chemistry, lowa State College, Ames 


Recently Pan, Nicholson, and Kolachov have de- 
scribed the isolation in crystalline form of a nonfer- 
mentable reducing trisaccharide (1) produced from 
maltose by the action of an enzyme system from Asper- 
gillus niger (2). Through the kindness of Dr. Pan and 
his associates this trisaccharide has been placed at our 
disposal, and we wish to report preliminary studies 
pointing to its constitution. 

The trisaccharide (I) was partly hydrolyzed by 
heating 1 ml of a 1% solution together with 0.67 ml 
of 0.5 N H,SO, for 1 hr in a boiling water bath. An 
excess of BaCO, was added, the insoluble salts were 
removed by filtration and washed with 1.33 ml of 
water (II). 

Further, 10 ml of a 1% solution, 0.06 g of iodine, 
and 0.4 ml of 1 M KOH were shaken together and 
allowed to stand for 30 min. At this point 0.2 ml 
more 1 M KOH was added, and the mixture allowed 
to stand overnight at room temperature. One ml of 
this solution was then hydrolyzed with sulfuric acid 
as described above (III). I, Il, and III were then 
compared on a paper chromatogram (3) with the 
amylose series of saccharides (IV) prepared by par- 
tial acid hydrolysis of a low molecular weight amylose, 
the dextran series of oligosaccharides (V) similarly 
prepared from dextran, and a crude isomaltose prepa- 


1 Journal paper No. J-1849 of the Iowa Agricultural Ex- 
periment Station, Ames, Iowa. Project 1116. Supported in 
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ration containing homologous, nonfermentable or diffi- 
cultly fermentable higher saecharides (VI) supplied 
by Edna Montgomery (4). The chromatogram is re- 
produced in Fig. 1. 

From a perusal of this chromatogram, it appears 
that Pan’s trisaccharide has a considerably slower 
chromatographic mobility than the trisaccharide of the 
amylose series, yet it is by no means as slow as the 
trisaccharide of the dextran series. Partial acid hy- 
drolysis produces reducing saccharides which in all 
probability are isomaltose and maltose, together with 
glucose. Partial acid hydrolysis of the aldonie acid 


Unknown ....... 


Amylotriose ..... 
Trisaccharide .... 


Amy lotetraose 


Dextran 
trisaccharide ... 


Amylopentaose ... 
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Fic. 1. Triple ascent chromatogram of Pan's trisaccharide, 
degradation products, and reference saccharides. 
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gives isomaltose and glucose, but no maltose. These 
findings mean, first, that the trisaccharide must con- 
sist of three glucose residues united by one a-1, 4 bond 
and by one a-1,6 bond (the high positive rotation, 
[a]pD+154°, exeludes the possibility of B-linkages) ; 
second, of the three possible structures for such a tri- 
saccharide, the only one that could give rise to iso- 
maltose on partial hydrolysis of the aldonie acid is 
that in which a glucosyl unit is joined to the sixth 
position in the nonreducing glucose residue of mal- 
tose; i.e., 4-[6-(a-p-glueopyranosy]) a-p-glucopyrano- 
syl] p-glucose. 

The more exact identification of the products of 
partial acid hydrolysis, together with confirmatory 
tests for other aspects of the structure, will be re- 
ported elsewhere. 
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Physiological Mechanisms of 
Color Blindness 


M. Ebe, K. Isobe, and K. Motokawa 


Department of Physiology, 
Tohoku University, Sendai, Japan 


Retinal processes of color-blind subjects were in- 
vestigated by Motokawa’s method (1). The electrical 
excitability of the eye (the reciprocal of threshold) is 
determined with an electrical phosphene as an index 
after preliminary dark adaptation of about 20 min. 
Stimulating currents, single constant current pulses 
of 100 msec in duration are applied to the eye through 
a pair of silver electrodes of 2 x 1.5 em? in size, placed 
one on the forehead slightly above the eyebrow and 
the other on the homolateral temple of the subject. The 
electrical excitability of the eye is measured at vary- 
ing intervals after 2 see exposure of the eye to a pre- 
illuminating patch of 2° in visual angle. The excita- 
bility recovers in general very rapidly, becomes super- 
normal, and then gradually decreases to the initial 
level. It is, however, sometimes observed that a few 
humps appear in the recovery curve, especially in those 
obtained from color-anomalous subjects. The time 
course depends upon the wavelength of the light used 
for preillumination and upon the kind of color blind- 
ness, but little on the intensity of the preilluminating 
light; the latter changes only the height of the excita- 
bility curve without altering its form. Examples of ex- 
citability curves obtained from the fovea of typical 
dichromats as tested by Ishihara’s test, as well as by 
Nagel’s anomaloseope, are shown in Fig. 1, in which 
percentage increases in electrical excitability above 
the resting level are plotted as ordinates against time 
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Fic. 1. Excitability curves of dichromats. Ordinates: per- 
centage increases in electrical excitability above the resting 
level. Abscissae : time after the end of preillumination. Figure 
by each curve indicates wavelength of light used for pre- 
illumination. Zero level for each curve is indicated on the 
axis of ordinate. 
after removal of the preilluminating light as abscissae. 
As ean be seen in the figure, the curves generally show 
distinct humps, which may be classified into four 
groups according to their temporal location. It is very 
probable that these humps represent different retinal 
processes, but not different phases of one and the same 
process, because for one and the same abscissa 2 dif- 
ferent values of threshold can be obtained, one of 
which belongs to the one hump, and the other to the 
neighboring hump, as indicated by broken lines in 
Fig. 1. In such eases, the subject, at a certain definite 
voltage, finds it very difficult, or almost impossible, 
to distinguish the stimulus in question from one far 
below the threshold, but on further decreasing the 
voltage, discrimination becomes easier, and thus the 
second threshold is reached. 

The four kinds of processes may be denoted by 
R, Y, G, and B in the order of rapidity of processes. 
In color-blind subjects, any one of these processes is 
especially weak, e.g., the R process is weak in the pro- 
tanope, the G in the deuteranope. It is another char- 
acteristic common to the two kinds of color blindness 
that a dominant Y process can be seen in the fovea. 
Motokawa (2) has provided evidence that the Y 
process, an independent process underlying a sensa- 
tion of yellow, does exist in the periphery of the 
retina of normal and color-blind subjects, but he has 
not yet succeeded in proving the same process in the 
fovea itself of normal human subjects. The relative 
magnitudes of the processes are naturally different ac- 
cording to the wavelength of the preilluminating light. 
This relation is most clearly shown in the curves for 
spectral distribution of the four processes shown in 
Fig. 2, in which the ordinates represent the magni- 
tudes of each process or the heights of each kind of 
hump plotted against the wavelengths of the spectral 
lights used for preillumination as abscissae. Fig. 2 
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F1G. 2. Curves for spectral distribution of 4 retinal proc- 
esses of dichromats. 


shows that the distribution curves for the deteriorated 
processes, viz., the R in the protanope and the G in 
the deuteranope, are much lower and narrower than 
the other curves. 

The well-known theory of Young assumes that one 
of three components is lacking in dichromats, but this 
claim obviously does not conform to our findings, (1) 
because there are, in reality, four components instead 
of three; and (2) because no component is entirely 
lacking, although the R or G component, in the re- 
spective color-blind types, is weaker than any others. 
It is to be expected from Young’s theory that the 
sensitivity to yellow of dichromats would be deterio- 
rated on account of the absence of the R or G, but in 
reality no such serious deterioration as would be ex- 
pected from the theory can be demonstrated. More- 
over, in rare cases such as those reported by v. Kries 
(3) and by Judd (4), in which one eye was color- 
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Fie. 3. Curves for spectral distribution of 4 retinal proc- 
esses of anomalous trichromats. 
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anomalous and the other was normal, the part of the 
spectrum which looked yellow to the normal eye also 
looked yellow or yellowish to the anomalous eye. These 
facts which the trichromatic theory fails to interpret 
ean easily be understood on the basis of our finding 
that the Y component is well developed in the fovea 
of dichromats. It is generally believed that there is a 
qualitative difference between anomalous trichroma- 
tism and dichromatism. In the light of our findings 
the difference is, however, merely quantitative (Fig. 3). 
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Chromatographic Separation of Amino 
Sugars and Amino Acids, Using the 
N-(2:4-dinitrophenyl) Derivatives 


P. W. Kent,* G. Lawson, and A. Senior 


A. E. Hilis Laboratories, 
University of Birmingham, England 


In the study of bacterial polysaccharides and muco- 
complexes, the need has been found for more sensitive 
methods of detection and estimation of microquanti- 
ties of amino sugars in the presence of amino acids, 
neutral sugars, and uronic acids. 

The ordinary procedures of paper chromatography 
(1), investigated independently (2), were found to be 
suitable for the separation of mixtures of neutral 
partly methylated sugars. The amino sugars, studied 
by this method, separated much less readily, because 
of a slow rate of migration and the diffuse character 
of the spots—since thought to be due to the ion-ex- 
change behavior of the papers. Some reducing amino 
sugars could only be observed by their reaction with 
alkaline silver nitrate or with ninhydrin, whereas oth- 
ers, mainly nonreducing amino sugar derivatives— 
e.g., glucosides—could only be detected by spraying 
the chromatogram with dilute alkaline potassium 
permanganate (3). The introduction of aniline hydro- 
gen phthalate (4) as an improved general reaction for 
reducing sugars gave little or ne coloration with free 
amino sugars or N-acetylated sugars. It has now been 
found that N-(2:4-dinitrophenyl) reducing amino 
sugars (5) did react when warmed with aniline hydro- 
gen phthalate. 

Investigation showed that amino sugars would react 
readily under mild conditions (viz., room temperature 
in the presence of sodium bicarbonate) with 2:4-di- 
nitrofluorobenzene forming stable N-(2:4-dinitro- 
phenyl) derivatives and that the colored nature of 
these compounds rendered them preeminently suitable 
for chromatographic analysis. A mixture of neutral 
sugars, a uronic acid, and DNP? glucosamine was 
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TABLE 1 

Ry VALUES 
(40% butanol—10% ethanol—50% water [neutral] 
Whatman No. 1 filter paper downward migration) 


= 
at 
Ea & 
th 
3 :4-dimethyl-D-mannose 053 +¢ + = 
3:4:6-trimethyl-D-mannose 10 + + = 
2:3:4:6-tetramethyl-D-mannose 68 + + = 
2:3-dimethyl-D-glucose si 
2:3:4-trimethyl-D-glucose 70 + + = 
2:3:6-trimethyl-D-glucose + + 
2:3:4:6-tetramethyl-D-glucose Oo + + = 
1:3:4-trimethyl-D-fructose 67 - 
1:3:4:6-tetramethyl-D-fructose ¢ =- = 
N-acetyl-D-glucosamine 24a + 
N-carbobenzoxy a methyl 
glucosaminide - - 
3-methyl N-acetyl glucosamine + - = 
4:6-dimethyl N-acetyl glucosamine 50 + + = 
3:4:6 trimethyl N-acetyl 
glucosamine 
glucosaminic acid 08 - - + 
a methyl 2(acetamido-) 
6 methy! 2-(acetamido-) 
glucofuranoside 42 + + - 


N-(2: 4 dinitrophenyl) D-glucosamine .75 + + = 
1:3:4:6 tetracetyl DNP-p- 

glucosamine 93 + + = 
DNP glucosamine diethyl mercaptal .89 - - - 
tetracetyl DNP glucosamine 


diethyl mercaptal - - 
DNP glucosaminie acid - - = 
DNP chondrosamine 61 + 
1:3:4:6-tetracetyl DNP 

chondrosamine ++ - 
DNP glycine 42 - - - 
DNP histidine { 7 } 
DNP arginine J 
DNP valine M72 - - = 
DNP aspartic acid 2 - - - 
DNP alanine $B - - - 
DNP tryptophane - - 


readily separated using Whatman Ne. 1 filter paper 
and neutral N-butanol (40%)—ethanol (10%)— 
water (50%) as the eluting agent. The yellow band 
could be observed directly, and on spraying the chro- 
matogram with aniline hydrogen phthalate the other 
sugars were revealed and the identity of the colored 
band confirmed as an amino sugar derivative by its 
specific color change from yellow to brown. 

A typical mixture separated has the following com- 
position: glucose (0.31 mg), rhamnose (1.44 mg), 
arabinose (0.26 mg), 2:3:4:6 tetramethyl glucose 
(0.23 mg), DNP tetracetylglucosamine (0.35 mg). 
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The reaction with 2 :4-dinitrofluorobenzene could be 
carried in the presence of neutral sugars. Thus a mix- 
ture containing, for example, glucosamine (2 mg), 
arabinose (4 mg), glucose (10 mg), and glucuronic 
acid (5 mg) in 1.0 ml 1% sodium bicarbonate and 1.0 
ml ethanol reacted at room temperature when shaken 
with 2:4-dinitrofluorobenzene (0.05 ml, i.e., excess). 
Two drops of the resulting reaction mixture were ap- 
plied to the chromatogram. The DNP amino sugar was 
clearly separated, the unchanged fluoro reagent moved 
with the solvent front, and the remaining sugars were 
observed by treatment with aniline hydrogen phthalate. 

It was also found possible to separate DNP glu- 
cosamine from DNP chondrosamine and free amino 
acids, the latter being observed by their coloration 
with ninhydrin. 

The problem of the separation of DNP amino 
sugars and DNP amino acids (6) has been investi- 
gated. This involved the determination of the Ry 
values of numerous DNP amino acids as summarized 
in Table 1. It was found that a distinct separation 
could be achieved between many DNP amino acids, 
DNP amino sugars, and free amino acids. DNP amino 
acids were without effect on silver nitrate solution, 
aniline hydrogen phthalate, or ninhydrin. 

The results are being applied to the investigation of 
the hydrolyzates from various mucopolysaccharides. 
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Proteins of Liver and Hepatoma 
Mitochondria 


George H. Hogeboom and Walter C. Schneider 


National Cancer Institute, 
National Institutes of Health, Bethesda, Maryland 


The cytoplasmic inclusions known under the term 
mitechondria or chondriosomes are among the most 
prominent and widely distributed structures of living 
cells (1). As a result of cytological studies carried out 
in the past 50 years, a number of theories have arisen 
concerning the physiological significance of mito- 
chondria, including the still-tenable and intriguing 
view that they are self-duplicating and autonomous 
cell organelles (2). Until recently, however, most ideas 
pertaining to their function have been based largely 
on conjecture. 

With the advent of improvements in the technique 
of cell fractionation by means of differential centrif- 
ugation, permitting the isolation of intracellular com- 
ponents in cytologically defined states (3), the im- 
portance of the role played by the mitochondrion in 
cellular metabolism has become increasingly apparent. 


le 
ig 
a- 
zs 
). 
co- 
ive 
iti- 
ds, | 
yhy 
be 
ral 
use 
ster 
eX- 
ino 
vith 
s— 
jum 
for | 
free 
een 
nino 
dro- 
eact 
ture 
1-di- 
itro- 
of 
able 
atral 
was 
355 


TABLE 1 
SEDIMENTATION CONSPANTS OF MITOCHONDRIAL PROTEINS 


= Range of 
Method of Sedimentation constant total pro- 
ein con- 
disintegra- No. experi- 
Preparation tion of 
mitochondria Com- Com- Com- Com- (2 x 629) 
ponent 1 ponent 2 ponent 3 ponent 4 —" 
Apparatus of 4} 3.8 5.1 7.5t Ca. 10-11t 1.4-2.3 
Milner et al. (3.7-3.9) (5.0-5.3) (6.9-8.1) 
Normalliver (cf. Fig. 14) 
mitochondria Sonic 3§ 3.7 6.28 Absent Ca. 11-13t 1.7-2.2 
vibrations (3.6-3.8) (6.24-6.33) 
(ef. Fig. 1B) 
Apparatus of 4|| 3.7 Absent 7.6t Ca. 12-15t 0.6-2.6 
Milner et al. (3.6-3.8) (7.2-8.1) 
(ef. Fig. 24) 
Sonic 31 3.8 8.0t Ca. 12-13t 0.5-1.6 
mitochondria rations (3.8-3.9) (7.4-8.4) 
(cf. Fig. 2B) 


* Values are corrected to water and 20° and are expressed as Svedberg units. 


+ Polydisperse. 


t Solvents included 0.1 M KC1—0.002 M KH,PO,-—0.016 M K,HPO,, pH 7.7; 0.1 M KC1-0.05 M sodium veronal — 0.01 
M veronal, pH 8.6; 0.15 M KCl; 0.004 M KH PO, ~ 0.632 M K,HPO,, pH 7.7 ; 9.1 M sodium veronal— 0.02 M veronal, pH 8.6. 
§ Solvents included 0.002 M KH,PO, — 0.016 K,HPO,, pH 7.7 ; 0.1 M KCl 0.002 M KH,PO, — 0.016 M K,HPO,, pH 7.7. 
|| Solvents included 0.1 M KC1—0.002 M KH,PO,-—0.016 M K,HPO,, pH 7.7; 0.1 M KC1—0.05 M sodium veronal — 0.01 


M veronal, pH 8.6 ; 0.008 M KH,PO, — 0.064 M K,HPO,, pH 7.7. 


{ Solvents included 0.004  KH,PO, 0.032 M K,HPO, pH 7.7; 0.1 M 0.002 M KH,PO,- 0.016 M K,HPO,, pH 7.7. 


Among the enzyme systems and related compounds 
associated with mitochondria isolated from rat or 
mouse liver are cytochrome oxidase (4-6), cytochrome 
e (7, 8), succinoxidase (3-6), octanoic acid oxidase 
(9, 10), oxalacetic acid oxidase (11), glutamic dehy- 
drogenase (12), adenosinetriphosphatase (5, 13), tri- 
phosphopyridine nucleotide-cytochrome reductase 
(14), diphosphopyridine nucleotide-cytochrome ¢ re- 
ductase (15, 16), riboflavin (17), and a relatively 
small amount of pentose nucleic acid (3, 5, 13). It is 
thus evident that the mitochondrion is responsible for 
at least several of the phases of the Krebs cycle and, 
through its content of cytochrome oxidase and related 
systems, accounts for most if not all of the respiratory 
activity of the cell. Furthermore, certain aerobic re- 
actions carried out by preparations of isolated mito- 
chondria, including the synthesis of p-aminohippuric 
acid and the maintenance of high-energy phosphate 
bonds (78) lead to the suggestion that additional im- 
portant synthetic reactions may take place in this 
cellular component. 

A problem of considerable importance concerns the 
possible changes in biochemical properties undergone 
by the mitochondrion during the process of neoplasia. 
Along this line, a series of experiments has been ini- 
tiated in which a comparison is being made of the bio- 
chemical propertities of cell fractions derived from 
normal C3H mouse liver and from C3H mouse hepa- 
toma 98/15. This tumor was considered particularly 
suitable for such an investigation because of its high 
degree of differentiation and its histologic resemblance 
to normal liver (19); thus any marked differences 
between these two closely related tissues are probably 
more significant than differences of the same magni- 
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tude between a normal tissue and an anaplastic tumor. 
To date the results have indicated that several of the 
quantitative biochemical differences between the two 
tissues are a reflection of differences in the mito- 
chondria (6, 13, 16). Similar data have been reported 
for the mitochondria of rat liver and rat liver tumors 
induced with carcinogenic azo dyes (20). In the latter 
ease it was also found that alterations characteristic 
of tumor mitochondria were present, although to a 
lesser degree, in the liver mitochondria of animals fed 
carcinogenic azo dyes for periods insufficient to pro- 
duce tumors (21). Furthermore, the extent of these 
mitochondrial alterations was roughly proportional to 
the carcinogenicity of the dyes fed (21). Thus the im- 
plication is made that mitochondria are intimately 
concerned in the carcinogenic process and not merely 
altered as a result of the carcinogenic process. These 
findings lend added significance to studies of the mito- 
chondria of normal liver and hepatoma. 

A consideration of certain aspects of the structure 
of mitochondria has recently led to a new method of 
study of these cellular elements. Previous cytological 
observations of the behavior of the isolated particles 
when subjected to changes in the osmotic pressure of 
the suspending media (3, 22) have provided evidence 
for the existenee of a well-defined mitochondrial mem- 
brane. This evidence has been substantiated by elec- 
tron microscopy (23, 24) which, in addition, has re- 
vealed the presence of internal structures of a particu- 
late nature. In the latter respect, Claude (22) found 
that after prolonged contact with a relatively large 
volume of distilled water, mitochondria isolated from 
guinea pig liver underwent lysis, yielding particulate 
material of small size and a soluble fraction that in- 
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cluded proteins and dialyzable compounds. This find- 
ing suggested that the membranes of isolated mito- 
chondria are capable of retaining soluble substances, 
including compounds of relatively low molecular 
weight. In fact, as noted in a recent publication (25), 
the disruption by means of intense sonic vibrations of 
the membranes of rat liver mitochondria resulted in 
the release into solution of approximately 60% of the 
totai nitrogen. Furthermore, most of the nitrogen rep- 
resented proteins that could be separated and char- 
acterized on the basis of sedimentation constants in 
the analytical centrifuge. The latter finding offered a 
unique method for the comparison of mitochondria of 
tumors and normal tissnes and has been applied with 
the following results to C3H mouse liver and hepatoma 
98/15. 

Homogenates of perfused C3H mouse liver (10-15 
livers) and of hepatoma 98/15 (30-50 small, non- 
necrotic hepatomas) were prepared in 0.25 M sucrose 
and were fractionated according to a procedure de- 
scribed previously (6). The mitochondria were washed 
twice with 0.25 M sucrose and were finally suspended 
either in distilled water or in dilute potassium phos- 
phate buffer (0.002 M KH,PO,-0,016 M K,HPO,, 
pH 7.7). The suspensions were then either forced 
through a small. orifice under 20,000 psi pressure at 
3° in a stainless steel apparatus similar to that de- 
scribed by Milner et al. (26) or were subjected to 
sonic vibrations (9 ke) for 15 min at 3° in a Raytheon 
magnetostriction oscillator, Type R-22-3. After either 
of these procedures, the originally opaque suspensions 
of mitochondria were only slightly opalescent and con- 
tained few particles large enough to be seen in the 
phase contrast microscope. The preparations were 
then centrifuged at 3° for 30 min at 115,000-150,000 x 
g in the Type A or C preparative rotor of the Spinco 
ultracentrifuge, yielding gelatinous, transparent, red- 
dish pellets and clear yellow supernatants, the latter 
containing 50-65% of the original total nitrogen. The 
supernatants were then dialyzed against appropriate 
solutions (Table 1). Ten to 20% of the nitrogen dif- 
fused through cellophane during dialysis, but most if 
not all of the colored substances were retained. At the 
same nitrogen concentration the supernatant obtained 
from normal liver mitochondria was much more deeply 
colored than that from hepatoma mitochondria. 

The dialyzed supernatants were then studied in the 
Spinco analytical ultracentrifuge at a speed of 59,780 
rpm. Figs. 1 and 2 are typical photographs showing 
the sedimentation of the soluble proteins obtained 
from the mitochondria of normal liver and of hepa- 
toma 98/15. Table 1 summarizes the results of 14 
separate experiments with the two tissues. As shown 
in Fig. 1A, most of the protein obtained from normal 
liver mitochondria by disintegration in the apparatus 
of Milner et al. (26) was represented by a slowly sedi- 
menting, broad peak, which eventually was resolved 
into two distinet components (Nos. 1 and 2, Fig. 14). 
These components were present in approximately 
equal concentration and were characterized by average 
sedimentation constants of 3.8 and 5.1 S (Svedberg 
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units) (Table 1). Two other, smaller peaks (Nos. 3 
and 4, Fig. 1A), both of which appeared to be poly- 
disperse, sedimented at more rapid rates. The average 
sedimentation constant of component No. 3 was 7.5 8S, 
the rather wide range shown in the table probably 
being due to difficulties in precisely locating the posi- 
tion of this peak. The sedimentation constant of com- 


B 

Fic. 1. Sedimentation of proteins of normal liver mito- 
chondria. Photographs taken at 16-min intervals; s 
59,780 rpm; solvent, 0.1 M KCl-—0.002 M KH,PO,-—0.016 
M K,HPO,. A, mitochondria disintegrated in water by appa- 
ratus of Milner et al.; total protein concentration, 1.5% ; 
av temp during run, 20.6°. B, mitochondria disintegrated in 
water by sonic vibrations ; total protein concentration, 1.7% ; 
av temp during run, 21.2°. 


ponent No. 4 (Fig. 14) could not be determined ac- 


-curately but was estimated to be approximately 10-11 


S (Table 1). A variety of solvents was used without 
appreciable effect on the sedimentation constants 
(Table 1). Disintegration of the mitochondria in phos- 
phate buffer rather than in water also had no effect 
on the results. In additional experiments it was found 
that the soluble proteins of mitochondria isolated 
from regenerating C3H mouse liver gave a sedimenta- 
tion pattern identical with that obtained with normal 
liver mitochondria (Fig. 1A). 


B 


Fic. 2. Sedimentation of proteins of hepatoma mitochron- 
dria. Photographs taken at 16-min intervals; speed 59,780 
rpm ; solvent, 0.1 M KC! — 0.002 M KH,PO, — 0.016 M K,HPO. 
A, mitochondria disintegrated in water by apparatus © 
Milner et al., total protein concentration, 1.5%; av temp 
during run, 20.0°. B, mitochondria disintegrated in water by 
sonic vibrations ; total protein concentration, 1.6% ; av temp 
during run, 22.2°. 
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A distinctly different pattern was obtained when 
normal liver mitochondria were distintegrated .by 
means of sonic vibrations (Fig. 1B). In this ease most 
of the protein was represented by a sharp, symmetri- 
cal peak (No. 2, Fig. 1B), having a sedimentation con- 
stant significantly higher (Table 1) than that of com- 
ponent No. 2 of Fig. 1A. Also present were two other 
components, the first sedimenting slowly (No. 1, Fig. 
1B), the second sedimenting rapidly and present in 
small amounts (No. 4, Fig. 1B). As indicated by the 
data of Table 1, the latter two peaks were character- 
ized by sedimentation constants approximating those 
of components Nos. 1 and 4 of Fig. 1A. No peak cor- 
responding to No. 3 of Fig. 14 was observed. The 
pattern obtained with C3H mouse liver mitochondria 
(Fig. 1B) was similar to that obtained previously 
with rat liver mitochondria (25). 

A number of experiments have been carried out in 
an attempt to account for the different protein pat- 
terns obtained by the two methods of disintegration 
of normal liver mitochondria, but it has not been pos- 
sible as yet to arrive at a satisfactory explanation. 
The fact that oxygen is activated by intense sonic vi- 
brations (27) brings up the possibility that this or a 
similar chemical reaction might account for the pres- 
ent results. In view of previous findings (25) and of 
the fact that mitochondrial preparations show high 
catalase activity (28), it seems unlikely, however, that 
oxygen activation could play an important role. It 
should also be pointed out that, of the two methods of 
disintegration of liver mitochondria, only sonie vibra- 
tions yielded a component whose behavior in the 
analytical centrifuge suggested a homogeneous protein 
(component No. 2, Fig. 1B). 

As shown in Fig. 2, three components were observed 
in the preparations obtained from hepatoma mito- 
chondria, the most prominent being represented by a 
reasonably sharp, slowly sedimenting peak (No. 1) 
corresponding in sedimentation constant to compon- 
ent No. 1 of normal liver (Table 1). The two remain- 
ing peaks (Nos. 3 and 4, Fig. 2) were apparently 
polydisperse and gave sedimentation constants ap- 
proximating those of components Nos. 3 and 4 of 
normal liver. In no instance, however, was a peak cor- 
responding to component No. 2 of normal liver de- 
tected in the hepatoma preparations. Of additional 
interest is the fact that the two methods used for the 
disintegration of mitochondria gave essentially identi- 
cal protein patterns in the case of the tumor (Fig. 2A 
and B), whereas the protein patterns obtained from 
liver mitochondria by the two methods were strikingly 
different. 

All preparations contained material that sedimented 
before the centrifuge attained maximum speed. This 
presumably represented particle; not completely 
cleared from the solutions by the preliminary pre- 
parative centrifugation. In addition, there was present 
a variable amount of material of relatively low mo- 
lecular weight that did not completely clear the menis- 
eus (cf. Fig. 2A). The rapidly sedimenting particles 
and the low molecular weight material accounted for 


a maximum of 10-30% of the total nitrogen of the 
individual dialyzed preparations. 

It is evident from the present results that, within 
the limits of sensitivity of the analytical centrifuge, a 
qualitative difference exists between the mitochondria 
of hepatoma 98/15 and the mitochondria of normal 
C3H mouse liver. This conclusion is indicated by the 
fact that a prominent component of the proteins of 
normal liver mitochondria could not be detected in 
corresponding preparations obtained from hepatoma 
mitochondria and is further supported by the fact 
that liver mitochondria responded differently to the 
two methods of disintegration, whereas hepatoma 
mitochondria did not. Whether the apparent absence 
of component No. 2 (Fig. 1) from the tumor repre- 
sents a difference of fundamental significance between 
this tissue and normal or regenerating liver, or repre- 
sents simply the loss of some specialized function in- 
cidental to the process of neoplasia, is a problem for 
the future. In an attempt to answer the questions 
arising from the present investigation, studies of the 
biochemical properties of the mitochondrial proteins 
are being conducted, and other methods designed to 
provide independent verification of the results, in- 
cluding electrophoretic analysis and immunological 
tests, are being explored. 
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The Existence of Hyaluronidase Substrate 
Factors in Microbiological Culture Media 


George H. Warren and Jane G. Durso 


Wyeth Institute of Applied Biochemistry, 
Philadelphia, Pennsylvania 


In the course of studies dealing with the production 
of hyaluronidase by bacteria, it was noted that the re- 
peated subculture of hyaluronidase producing strains 
of group A Streptococcus hemolyticus in infusion 
broth (Baltimore Biological Laboratory) resulted in 
good enzyme titers which were maintained through 
successive transfers. Furthermore, a marked enhance- 
ment of hyaluronidase activity was evident when the 
recommended concentration of the dehydrated culture 
medium was doubled. In view of the reported increase 
of streptococcal hyaluronidase titers by the inclusion 
in culture media of hyaluronic acid (1-3), the possi- 
bility existed that mucopolysaccharide factors were 
retained in small quantities in the final dehydrated 
product, and that by increasing the concentration of 
the broth sufficient polysaccharide levels might be ob- 
tained which could be utilized as a substrate by the 
streptococci. It was of interest, therefore, to determine 
whether mucopolysaccharides could be isolated from 
microbiological culture media and, if present, to study 
their depolymerization by hyaluronidase. It must re- 
main for further experiments to determine the extent 
and nature of the increase in hyaluronidase titers as 
correlated with bacterial growth or a specific enhance- 
ment factor. 

Fifty-gram samples of infusion broth (B.B.L.), 
nutrient broth (Difeo), and bacto-beef (Difco) were 
dissolved in 200 ml of distilled water. The concen- 
trated broths were treated with 10% sodium acetate 
and 2 volumes of 95% ethyl alcohol. A precipitate 
formed which was recovered by centrifugation. The 
precipitate was dissolved in as little water as possible, 
the insoluble particles were centrifuged off, and the 
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TURBIDITY-GALVANOMETER DEFLECTION 
ie) 


Bras 
CONCENTRATION OF HYALURONIDASE (MG/ML) 


Fic, 1. The depolymerization of polysaccharide substrates 
by bovine testicular hyaluronidase. «+ * = bacto-beef ; 
O— = infusion broth; x x = nutrient broth. Each 
system consisted of 0.5 ml of 3.0 mg/ml substrate and 0.5 mi 
of various dilutions of hyaluronidase. Incubated 30 min at 
87° C. Reaction stopped and turbidity developed by addition 
of 8 ml of 0.5 M acetate buffer, pH 4.2, and 1 ml of 1:10 
acidified horse serum, pH 4.2. Read in a Klett-Summerson 
colorimeter ; red filter No. 66. 
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TURBIDITY-GALVANOMETER DEFLECTION 


CONCENTRATION OF HYALURONIDASE (MG/ML) 
Fic, 2. The depolymerization of polysaccharide substrates 


by 8S. hemolyticus hyaluronidase. *-——+- = bacto-beef; 
O—O=nutrient broth; x X=infusion broth (see 
Fig. 1) 


supernatant was dialyzed against running tap water 
for 24-48 hr and freeze-dried. The yields of the iso- 
lates in mg were as follows: infusion broth, 500; nu- 
trient broth, 200; and bacto-beef, 90. 

The depolymerization of the culture medium isolates 
by bovine testicular and S. hemolyticus hyaluronidase 
was measured turbidimetrically by a method described 
in a previous communication (4). The testicular hya- 
luronidase was prepared by essentially the method of 
Madinaveitia (5) and contained 1,400 turbidity re- 
ducing units per mg nitrogen. A erude group A S. 
hemolyticus enzyme preparation was employed and 
assayed 350 turbidity reducing units per mg nitrogen. 

The isolated materials gave strong Molisch tests in 
dilutions ranging from 1: 5000 to 1: 20,000. Reducing 
substances were not present, as shown by negative 
Fehling’s and Benedict’s tests. Total sulfur as de- 
termined by the Carius method was as follows: in- 
fusion broth, 0.86%; nutrient broth, 1.77%; bacto- 
beef, 4.89%.2 

The effect of testicular hyaluronidase on the de- 
polymerization of the polysaccharide substrates is 
illustrated in Fig. 1. Although a difference in residual 
turbidities of the substrate occurred with the same 
enzyme dilutions, the curves produced were all on the 
same order. Heat-inactivated enzyme (60° C for 1 hr) 
did not reduce the initial turbidity of the substrates. 

The depolymerization of the three substrate factors 
by streptecoceus hyaluronidase is seen in Fig. 2. Since 
the bacterial hyaluronidase preparation did not pos- 
sess the same degree of purification as the testicular 
enzyme, higher concentrations were necessary to 
obtain comparable reduction of the substrates. As 
previously reported for testicular hyaluronidase, heat- 
inactivated streptococcus hyaluronidase. did not de- 
polymerize any one of the three polysaccharides tested 
in the present study. 
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A Simple Laboratory Setup for Rapid 
Measurement of 6-Ray Dosages 
above 1 rep /sec* 


J. S. Krohmer and William A. McCarthy 


Atomic Energy Medical Research Project, 
Western Reserve University, Cleveland, Ohio 


This apparatus was assembled for the purpose of 
obtaining absolute dosage measurements on high flux 
B-ray applicators of the type used in superficial radia- 
tion therapy. Ionization current measurements were 
previously made, using a null method with a Linde- 
mann Electrometer as an indicator. This method was 
rather time-consuming, taking approximately 6 hr for 
a complete calibration, whereas the present setup re- 
quires about 1 hr for the same measurements, with 
only a slight decrease in accuracy at levels measured. 

The measuring group consists of an extrapolation 
ionization chamber similar to that devised by Failla 
(1), a micro-microammeter, a regulated power sup- 
ply, a switching apparatus, and a recording potenti- 
ometer. 

The ionization chamber (Fig. 1) is a parallel plate 
type with a movable top plate. The top plate is a disk 
of 3/16-in. lucite and the bottom plate a disk of 1-in. 
thick lucite, lucite being chosen because of its similar- 
ity to tissue in density and to some extent in electron 
density. The plates are made conducting by a coating 
of Alkadag. On the surface of the bottom plate, the 
collecting electrode is separated from the guard ring 
by a thin circular scratch made in the Alkadag coat- 
ing. The collecting electrode is 3.9 mm in diameter as 
measured by a micrometer microscope. The top plate 
can be designed for any specific -applicator, so that 
the applicator may be set into it above the collecting 
electrode, thus radiating into the collecting volume 
through a thin sheet of pliofilm or 1 mm, 2 mm, ete., 
of lucite. The top plate is fastened to a lucite rim, 
which is supported by 3 micrometers spaced 120° 
apart. Adjustment of these micrometers allows the 
top plate to be moved parallel to the bottom plate 
through an accurately known distance. Connection is 
made to the collecting electrode by means of a thin 
pencil lead running through the bottom plate and 
terminating in a metal disk on the bottom. A spring- 
loaded point contact connects this metal disk to an 
amphenol lead-through type connector. 

The ionization current is conducted through RG- 
58U cable to a Beckmann RGX-2 micro-microam- 
meter, This instrument will measure currents greater 
than 1x10-%* amp. The micro-microammeter is 
mounted in the same cabinet with a voltage-regu- 
lated power supply for the ionization chamber col- 
lecting voltage. This power supply embodies a voltage 
takeoff from an adjustable potentiometer across a VR- 
150 tube, a polarity reversing switch, and a switch 


1 Work performed under Contract #W-31-109-eng-78  be- 
tween Western Reserve University and the U. 8. Atomic 
Energy Commission. 
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Fic, 1. Extrapolation ionization chamber. 


to ground the output. The micro-microammeter read- 
ing is recorded on a 0-10 mv Brown Electronic strip 
chart recorder. 

In making readings, the micrometers are set to zero? 
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Fic, 2. Sample ionization current vs. plate spacing curve 
obtained using a Ru™ source at 1-mm depth in a lucite 
phantom. Calculation of radiation dose in rep/sec for this 
curve is shown. 


2 Obtaining an exact zero spacing is not important, since 
the data to be obtained from the measurements are merely 
the changes in ion currents for known changes in collecting 
volume in the extrapolation range; that is, the range where 
the ion current is proportional to the chamber volume. These 
data are then the slopes of the extrapolation curves. 
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with the two plates in contact. Spacing can then be 
adjusted by means of the micrometers to the desired 
value. Collecting voltage is applied to the top plate, 
and for plate spacing of .5 mm or less it was found 
that the knee of the ionization current vs. voltage 
eurve falls somewhat below 10 v and that the plateau 
extends from this point to over 350 v. In view of this, 
an operation point of about 40 v was chosen as ap- 
propriate for the measurements to be made. 

For the dose at any one depth, readings of the ioni- 
zation current are plotted vs. mm of plate spacing. 
This curve is essentialiy a straight line below .5 mm 
of plate spacing (Fig. 2). The slope of this line can 
be converted to the units of esu’s of charge transferred 
per mm of plate spacing, and if this quantity is di- 
vided by the area of the collecting electrode as meas- 
ured by the traveling microscope, a roentgen equiva- 
lent dose is obtained. The plate spacing can be ad- 
justed by turning the micrometers to new values, and 
a current reading is obtained in the time needed to 
make a stable curve on the Brown Recorder. 

The instrument shows good stability provided it is 
shielded by a grounded metal case, the insulated spac- 
ing between the guard ring and the collecting electrode 
is kept clean, and the input capacitance of the micro- 
microammeter is not changed. Since the micro-micro- 
ammeter is a current-measuring rather than a charge- 
measuring instrument, the actual value of input ca- 
pacitance can be neglected, and a change of input 
capacitance will interfere only while it is taking place, 
the instrument again recording the true value of ioni- 
zation current as soon as the input zapacitance is 
stable. 

Reference 
1. FAILLA, G. Radiology, 29, 202 (1937). 


Crystalline Fradicin 
Richard J. Hickey and Phil Harter Hidy* 


Research and Development Department, 
Commercial Solvents Corporation, Terre Haute, Indiana 


Swart et al. (1, 2) have reported the presence of 
an antifungal agent, fradicin, in neomycin fermenta- 
tion liquors. This is to describe briefly a crystalline 
agent, presumably fradicin, which is produced by 
Streptomyces fradiae. 

The most highly purified crystalline products are 
light greenish-yellow. They do not show a sharp mp, 
but darken without definite melting between about 
180° to 300° C. The solubility is less than 0.05 mg/ml 
in methanol, ethanol, and water, but it is greater in 
dioxane and in chlorinated hydrocarbon solvents such 
as ethylene dichloride. Fradicin also dissolves fairly 
readily in propylene glycol; it is practically insoluble 
in petroleum ether, cyclohexane, and xylene. 

‘The authurs wish to acknowledge the work of O. G. 
Wegrich for the pathogenic fungal tests, that of J. N. Spencer 
for the toxicity and irritation tests, and that of J. C. Carr 


for microchemical analyses. The criticism of 8S. A. Waksman 
on the fungal sensitivity data is also gratefully acknowledged. 
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Microanalytical data indicate a tentative empirical 
formula of C;,H,,N,0,. Anal. Caled: C, 70.01; H, 
6.67; N, 10.88. Found: C, 70.29; H, 6.59; N, 10.86. 
This differs from actidione both chemically (3) and 
microbiologically (2). Neutral equivalents of 498 and 
514 were obtained by two methods (4, 5). A molecular 
weight in the range of 500 was found by the Barger 
micro method, using dioxane. The molecular weight 
ealeulated from the empirical formula is 514.6. 

Fradicin is « weak base, which forms a hydro- 
chloride obtained as needles. The [a]% of the base is 
about + 65° (c 1.0, 1,4-dioxane). Micro Zeisel analyses 
of the base showed 11.95% alkoxyl, probably methoxyl 
(Caled: 2 CH,O, 12.04). Alkali fusion yielded a vola- 
tile product which gave positive pine splint and Ehr- 
lich’s tests for a pyrrol. Fig. 1 shows the ultraviolet 
absorption spectrum of crystalline fradicin in ethanol. 
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Fie, 1. Ultraviolet absorption spectrum of fradicin in 
ethanol. 


Antifungal activity is strong at pH 7.0 and higher, 
but below this activity is greatly reduced. In a phenol 
red broth? at pH 7.3, activity has been demonstrated 
against several yeasts, including a strain of Saccharo- 
myces cerevisiae, at about 0.1-0.15 ug/ml. Activity 
was poor against bacteria. These findings agree quali- 
tatively with those of Swart et al. (2) for the amor- 
phous material. 

In tests using agar dilution plates* at pH 7.3 with 
9-day incubation, inhibition was demonstrated against 

*Difeo phenol red broth base+1% glucose +0.1% yeast 
extract (Difco) +0.1% beef extract (Difco), pH 7.3. 

*Agar composition: peptone 1.0%, dextrose 4.0%, agar 


2.0%, pH 7.3, except for H. capsulatum, which was studied 
in Campbell's medium (6). 
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some pathogenic fungi in the range of 1-10 ne /eal. 


Examples are given in Table 1. 


TABLE 1 


INHIBITION RANGE OF FRADICIN AGAINST SEVERAL 
PATHOGENIC FUNGI 


Effective inhibi- 


Organism tion range* 
(ug/ml) 
Cryptococcus neoformans. 2-4 
Microsporiwm canis : 1-3 
Trichophyton mentagrophytes 3-5 
Microsporium gypseum . 3-10 
Histoplasma capsulatum (yeast phase) 1-3 


* Readings were made after 9 days’ incubation. 


Acute toxicity tests in mice have shown that by 
intraperitoneal injection, the LD,;, was approximately 
4 mg/kg. Acute oral mouse toxicity by single dose 
was in this same range. Some kidney ischemia was 
observed. Skin tests employing rabbits (7) have shown 
that, in a hydrophilic ointment, irritation was consid- 
erable at 500 ug/g, moderate at 100 ug/g, and slight 
at 50 ug/g. 
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Electron Microscopy of Thin-sectioned 
Spirostomum 


Harold E. Finley 


Department of Zoology, 
Howard University, Washington, D. C. 


A great deal of attention is being devoted to the 
study of ultramicroscopie structures in several kinds 
of organisms. The author’s interest in the morphology 
of protozoa suggested the possibility of applying elec- 
tron microscopy to the heterotrichous ciliate Spiro- 
stomum ambiguum. Accordingly, the microsectioning 
method developed at the National Bureau of Stand- 
ards by Newman, Borysko, and Swerdlow (1) was 
modified for Spirostomum. Specimens were prepared 
for study as follows: Live animals were concentrated 
in centrifuge tubes, fixed in Bouin’s or Navashin’s 
fluid, dehydrated through a dioxan series, infiltrated, 
embedded, sectioned according to the method cited (1), 
and studied with the 50-kv, RCA-type EMU electron 
microscope. Some sections were shadowed with chro- 
mium. Figs. 1 and 2 illustrate typical results obtained 
when specimens were prepared in the manner 
described. 

In Fig. 1 some of the numerous particles in the 
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Fic. 1. Macronucleus. Chromium-shadowed (4:1), x 7800. 


Fic. 2. Chromium-shadowed cilium, x 9000. 


macronucleus are oval and others are globular in 
shape. Their diameters may be estimated in compari- 
son with the shadowed particle of polystyrene latex’ 
that appears in the right-central region of the figure. 
In making this comparison it should be remembered 
that the polystyrene particle was superimposed above 
the collodion substrate, whereas the macronuclear par- 
ticles wére partially imbedded in the substrate. In the 
macronucleus of Spirostomum, by suitable methods, 
one may discern “granular” material which gives a 
positive response to the Feulgen reaction; this may be 
a clue to the nature of the oval and globular particles 
shown in Fig. 1. 

Fig. 2 reveals that locomotory cilia are composed 


1 Dow Chemical Co., Lot 580 G, diam approx 2600 A. 
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of compact bundles of fibrils. This finding is compa- 
rable to the observation reported by Jakus and Hall 
(2), who found “ultramicroscopie fibrils” in the cilia 
of Paramecium. The cilia of Paramecium and Spiro- 
stomum may be regarded as having a complex type of 
organization, perhaps approaching that which charac- 
terizes contractile elements of more highly specialized 
organisms. 

The accompanying figures and numerous original 
micrographs indicate that the methods mentioned 
above may be applied to the study of protozoa. Fine 
detail which has not been resolved by ordinary light 
microscopy has been photographed from sections pre- 
pared as indicated here. A more detailed account of 
this work will be published elsewhere. 
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1, NEWMAN, 8S. B., Borysko, E., and SwerDLow, M. Science, 
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A Comparison of the Number of Circulating 
Blood Cells in Different Parts of the 
Circulatory System* 


Daniel L. Azarnofft, Thomas V. Batty, 
Paul G. Roofe, and Marguerite Maffet 


Department of Anatomy, School of Medicine, 
University of Kansas, Lawrence 


Conflicting statements have appeared in recent 
literature concerning the differences in the number of 
circulating blood elements in heart and peripheral 
blood, Roofe et al. (1), Quimby, Saxon, and Goff (2), 
and Law and Heston (3) have shown what they con- 
sider to be significant differences in the blood count 
of different parts of the circulatory system of guinea 
pigs, rats, and albino mice, respectively. Nevertheless, 
Nichols and Miller (4) reported no significant differ- 
ences in either erythrocyte or leucocyte counts done 
on heart and peripheral blood of rats. 

Several investigators have found that anesthesia 
exerts an influence upon the number of circulating 
blood cells. Hahn, Bale, and Bonner (5) reported that 
30% of the normal amount of circulating cells of 
dogs are found in the spleen after sodium pentobarbi- 
tal (Nembutal) anesthesia, and that spleens removed 
under Nembutal anesthesia were four times the size 
of those removed under ether. Similarly, Hausner, 
Essex, and Mann (6) found that anesthesia with 
barbituric acid derivatives produces an enlargement 
of the spleen, with a subsequent decrease in the num- 
ber of circulating erythrocytes. Ether anesthesia has 
an opposite effect, producing constriction of the spleen 
and an increase in the number of erythrocytes found 
in the blood stream. In male cats, Nembutal causes a 
10% increase in plasma volume (7). The animals of 
Nichols and Miller (4) were either anesthetized with 

*Done in accordance with a contract between the Office 


of the Surgeon General, U. 8. Army, and the University of 
Kansas. 
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ether or stunned by a blow on the head in order to ob- 
tain heart blood. One author (1) administered 
anesthesia after taking the peripheral counts and be- 
fore doing the heart counts. 

Because of the contradictory reports of these several 
authors, and because various techniques were followed, 
some of which have been shown to influence the num- 
ber of erythrocytes in central and peripheral parts 
of the vascular system, we judged it profitable to re- 
view the problem, avoiding the use of anesthesia. It 
is the purpose of this paper to report our studies on 
the number of erythrocytes and leucocytes in heart, 
venous, and peripheral blood in unanesthetized dogs. 

Twenty female and 12 male mongrel dogs were used 
in this study. All animals were fasted for 12 hr before 
blood was drawn. Without anesthesia and with a 
minimum amount of struggle the dogs were fastened 
in a supine position to an animal board, and blood 
was drawn in the following manner: (1) Peripheral 
blood was obtained by carefully removing the hair 
from an area of the ear and then nicking the ear with 
a sharp razor blade. Counts were made in the standard 
manner, using Thoma pipettes certified by the Na- 
tional Bureau of Standards and hemocytometers with 
improved Neubauer rulings. (2) Venous blood was 
obtained by inserting a 20-gauge needle, with as little 
trauma as possible, into the large vein just above the 
lateral malleolus. The vein was distended by pressure 
upon the femoral vessels. The needles were previously 
eoated with a solution composed of 2 parts of xylol 
and 1 part Dri-film 9987.2 Thoma pipettes were filled 
with blood as it flowed freely from the hub of the 
needle. Smears for differential counts were also made 
from this freely flowing blood. Some of the blood was 
collected in oxalated tubes and placed in Wintrobe 
hematocrit tubes. Hematocrit determinations were 
made by contrifuging these tubes at 2,500 rpm for 30 
min. (3) Heart blood was obtained during heart 
puncture by inserting an 18-gauge needle, also treated 
with xylol and Dri-film, into the thorax through the 
tenth intercostal space just to the left of the mid-line. 
In a similar manner to the method used for venous 
blood, blood was obtained from, presumably, the left 
ventricle. It was assumed that vigorously spurting 
blood indicated that the needle was in the ventricle. 

Erythrocyte counts made upon peripheral blood 
ranged from 5,320,000 to 7,840,000 cells/mm’, with 
the exception of one animal that had a count of 
3,540,000 cells/mm*. This animal appeared to be in 
excellent condition, and the anemia could not be an- 
ticipated from its external physical appearance. Al- 
though the counts of this animal will not be included 
in the following ranges for erythrocyte counts, it 
will be included in the statistical analysis reported in 
Tables 1 and 2. Venous blood erythrocyte content 
ranged from 5,100,000 cells/mm* to 8,330,000 
cells/mm*, That of the heart blood ranged from 
5,170,000 to 8,040,000 cells/mm‘. 


2 The Dri-film was obtained from the General Electric Co., 
Schenectady, N. Y. 
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The leucocyte counts for all three types of blood fell 
within the limits of 5,000-20,000 cells/mm’, except 
for peripheral blood, in which one count went as high 
as 27,500 cells/mm‘. The results are summarized in 
Table 1. 

The average for the hematocrit determinations on 
venous blood was 43.8% and that done on heart blood 
was 42.9%. 

The significant differences of the various counts in 
regard to each other were determined statistically by 
the Student ¢ formula.* In order to be significant for 
the number of cases employed, ¢ should be 1.65 or 
greater. 


TABLE 1 
Coefficient 
Source of Average and —— 
blood standard deviation probable 
error 
Red cells (in millions) 
Peripheral 6.653+ 0.953 14.33 + 1.27 
Venous 6.693 + 0.964 13.79 + 1.18 
Heart 6.426+ 0.871 13.55 + 1.18 
White cells (in thousands) 
Peripheral 15.39 + 4.12 26.78 + 3.60 
Venous 13.12 + 3.16 24.05 + 3.06 
Heart 14.44 + 4.64 32.10 + 5.15 
Lymphocytes (%) 
Peripheral 26.24 + 9.30 35.44 + 3.51 
Venous 20.75 +15.50 74.69 + 9.59 
Heart 23.73 + 9.74 41.04 +4.15 
Polymorphonuclear (%) 
Peripheral 69.27 + 10.30 14.88 + 1.34 
Venous 69.77 +14.10 20.57 + 1.96 
Heart 1A 03 +11.10 15.62 + 1.42 


The averages for the erythrocyte counts are slightly 
lower than those reported by Wintrobe (8) and in a 
survey of several hundred counts done by a good num- 
ber of investigators (9). The leucocyte count averages 
determined by us are slightly higher than those re- 
ported in this survey. However, the ranges for erythro- 
cyte an‘ leucocyte counts fit within the ranges elicited. 
The wide range in leucocyte counts is not significant, 
since normal animals (dogs) may show as much as 
100% variability (9). The percentage of polymorpho- 
nuclear cells in our animals agrees with the figures re- 
ported in the survey of Scarborough (9), but we found 
the total lymphocyte count of peripheral blood to be 
6% above the reported average. This increase may 
possibly be due to the effects of the emotional stress 
of being bound down. Although most of the animals 


t= (MM, - [ |[ where 
2 


i 
mean, N = number of cases, and d= difference from mean. 


submitted to restraint without much struggle, a few 
animals did make efforts to free themselves. These 
animals soon became quiescent, however, and were then 
allowed to rest for a short period before the counts 
were taken. Emotional stimuli do result in a lympho- 
cytosis (10, 11). 


TABLE 2 
Erythrocytes t 
Peripheral-venous 
Peripheral-heart..... 
Venous-heart ............ 
Leucocytes 
Peripheral-venous 0.708 
Peripheral-heart. ... 
Venous-heart ............... 
Polymorphonuclears 
Peripheral-venous _.... . 0.046 
Peripheral-heart .. 0.195 
Venous-heart ............... 0,114 
Lymphocytes 
Peripheral-venous 0,510 
Peripheral-heart 0.315 
Venous-heart. ........ 0.276 


Previous investigators have not fully explained their 
methods of drawing heart blood, and it seems possible 
that there may be some error in counts resulting from 
the settling and adherence of cells if the cells are 
drawn up into a syringe before being counted. Our 
method of drawing blood with silicone-treated needles 
prevents clotting and adherence of the cells to the 
needle, and settling of the cells was prevented by tak- 
ing the blood as it flowed freely from the hub of the 
needle, This method simulates as closely as possible 
the procurement of the actual number of cells circulat- 
ing in the blood vessels. 

In dogs, we found no significant differences between 
heart, venous, and peripheral blood with regard to 
the total number either of erythrocytes or of leucocytes 
per unit volume. However, studies in progress on rats 
may reveal that certain species do possess different 
numbers of cells, particularly leucocytes, in heart and 
peripheral blood. 
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Comments. and Communications 


Stress Indicators 


In THE third paragraph of their brief reply to my 
comments and those of Calkins (Science, 112, 476 
[1950]), Dearborn, Johnston, and Carmichael miss the 
point I was making. That very essence of stress which 
they refer to is a matter of linguistic analysis. In Eng- 
lish there happen to be four structurally significant 
levels of stress (four stress phonemes, as we say— 
though perhaps the term is too “elegant” !), four levels 
of pitch, and three ways of terminating phrases—i.e., 
three terminal junctures. In our work at the Foreign 
Service Institute training language-and-area special- 
ists, we have found no difficulty in devising symbols to 
denote all these things, and in getting students to 
understand the symbols. Thus, we may write the sen- 
tence How do they study? in several ways: 


(1) *Héw dé they *stady’# 
(2) dd *théy stady’# 
(3) *Héw stidy'# 
(4) *Héw dd they stady’# 
(5) *Héw dé they stady|| 
(6) *Héw *dd they stidy|| 
(7) *Héw dé they ‘stady'# 
ete. ete 
(1) is the ordinary question: medial pitch /*/ at the 
beginning, extending through they, high pitch /*/ on 
the first syllable of study, falling to low pitch /'/ and 
ending in silence /#/; stu- has the primary stress 
/’/, how the secondary /*/, they tertiary /‘/ and do 
and -dy weak stress /~/. In (2) the primary stress is 
shifted, and with it the high pitch, to they. In (3) do 
has primary stress and high pitch. In (4) it is how 
that has primary stress and high pitch. In (5) we have 
the echo question, all on high pitch, with a rise at the 
very end /||/. In (6) we have a way of asking the 
ordinary question that is usual in British speech; high 
pitch on how, but only secondary stress, while the rest 
of the sentence has medial pitch to the end, with a 
slight rise. In (7) we illustrate the first of a series 
of six repetitions of (1)-—(6), but with highest pitch 
/*/ instead of high, as in excitement or for emphasis. 
The symbols we use may not be the most practical 
for general use, but any system of punctuation, spe- 
cial type, ete., had better be based on such a controlled 
and tested analysis if it is to accomplish anything. 
Of course, I agree with Dearborn et al. that Calkins 
is quite wrong in his objection to the use of indicative 
devices. Language is a system of communication, as 
they say. Writing (or printing) is a secondary symbol 
system based on language; the better we make the 
writing system, the better we communicate. 
Georce L. TRAGER 
Foreign Service Institute 
Department of State 
Washington, D. C. 
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Life Behind the Iron Curtain 


Tue letter from Nathaniel Kleitman in your Octo- 
ber 20 issue interests me greatly because of a doeu- 
ment recently received from the Charles University in 
Prague. This concerns the same question of academic 
freedom and the “Big Lie.” It is signed by the rectors 
of six Czechoslovakian universities and technical 
schools and is printed impressively in two colors. The 
text of the document follows: 


We, the leading workers of the Czechoslovak universi- 
ties and the representatives of the scientific and cultural 
life of our country, firmly convinced that work for peace 
and the fight to preserve it is one of the most basic 
duties of every true scientific and cultural worker who 
is conscious of his responsibility, express our deep indig- 
nation at the attack of American imperialism against 
Korea. This attack flagrantly violates the inalienable 
right of the Korean nation to self-determination and thus 
the principles of the Atlantic Charter. 

It is a part of the policy of occupying and subjecting 
other nations of Asia and Europe, the countries of which 
are being changed into a springboard of the American 
armies in preparation for a new world war. This cynical 
violation of the principles and spirit of the Charter of 
the United Nations is hypocritically masked in the name 
of the United Nations Organisation, which is thus— 
under the pressure of dollar imperialism—estranged from 
its peace mission and turned into an aggressive bloc by its 
nonacceptance of the largest nation of the world— 
People’s Democratic China—and by its provocative boy- 
cott of all the constructive proposals of the greatest peace 
power, USSR, and the countries of the people’s democra- 
cies. 

Therefore, together with all our people, who daily 
express their will for peace by their constructive work, 
and together with all the true friends of peace all over 
the world, we decisively condemn this criminal attack 
against the Korean nation and against world peace. We 
condemn the barbaric destruction of Korean towns and 
their flourishing cultural centres. We condemn most 
strongly the criminal intention to use the atomic bomb 
in Korea, which has been repudiated and condemned by 
world publie opinion. We protest against the abuse of the 
United Nations Organisation and against its degradation, 
against the exclusion from its organs and its work of 
those very powers and countries that are the most re- 
liable fighters for world peace. We demand the immediate 
cessation of the American intervention in Korea, We 
support (without reservation) the opinion of Generai- 
issimo Stalin, expressed in his correspondence with 
Pandit Nehru, that the peaceful termination of the war 
in Korea and the solution of the Korean question are 
possible only through cooperation with People’s Demo- 
cratic China and with the participation of the repre- 
sentatives of the Korean nation. We stand with all our 
sympathy on the side of the Korean nation and its peo- 
ple’s government, which by its policy has proved and is 
proving that it is the real and only representative of its 
nation, and which has given special care to the develop- 
ment of science and cultural life in its country. 

We appeal to the scientific and cultural workers of all 
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countries to rise up with us in the defence of the inde- 
pendence of the Korean nation and in the defence of 
peace, which is gravely threatened by this American 
aggression. Only through the energetic and united action 
of all honest people—and among them in the first place 
belong all people of science and culture—is it possible to 
stop this criminal intervention, to restore to the United 
Nations Organisation its peace mission, and to safe- 
guard world peace and the cooperation of nations. 
DONE at Prague, this twenty-fifth day of July, one 
thousand nine hundred and fifty. 
(Signed, with seals) 
JAN MUKAROVSKY 
Rector, Charles University 
Dr. LADISLAV STOLL 
Rector, Vysoke Skoly Politickych 
a Hospodarskych ved 
P. SMETANA! 
Rector, Academy of Applied Arts 
Dr. Stary 
Rector, Czech Technical University 
Dr. H. U. 
Rector, Academie Musickych Umeni 
I<. Gronovi (%)2 
Rector, Academy of Fine Arts 
1 The signatures are hard to read. 


It would be interesting to learn the extent to which 
this document has been circulated among American 
scientific institutions and universities. It is clearly 
part of the same campaign to strengthen this particu- 
lar Big Lie by putting behind it all the prestige of 
institutions of learning that have had fine reputations 
for many years. It is noteworthy that, in the 1947 
edition of the World of Learning, the rectors of these 
institutions were all different from those who now 
head them. Presumably they have been replaced by 
men who are willing to put their names to manifestoes 
that the wisdom of the Politburo considers expedient. 

Among the signers of the document quoted by Dr. 
Kleitman are such people as Oparin and Lysenko, 
who have, through bigotry or cynicism, adopted a 
point of view wholly at variance with Western ob- 
jective science. It also bears the names of Varga and 
Orbelli. Here are two men who have attempted, at 
considerable personal risk, to combat the extreme 
position of the “Marxist scientists,” whose doctrine 
of arriving at scientific hypotheses by political dicta 
is notorious. One would hazard a guess that such sig- 
natures are inspired by nothing more profound than 
the well-known instinct of self-preservation. Under 
the circumstances it is well not to be too critical of 
those who probably can see little hope that martyrdom 
would advance by one iota the pursuit of truth beyond 
the Iron Curtain. 

Rosert C. Cook 
American Genetic Association 
Washington, D. C. 


THE recent outburst of several Soviet scientists 
(Science, 112, 475 [1950]) is another illustration of 
the complete subjugation of free speech in the USSR. 
It is easy to be misled into thinking that these men 
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sincerely believe in what they are forced to say. 
Anyone who has lived even a short time in a totali- 
tarian state, however, will have more insight and will 
not blame the scientists who signed the letter. Recently 
I witnessed a jingoistic discourtesy staged by the 
Russians at an international scientific gathering. 
Later one of them said to me privately, “. . . but if 
we don’t do something like that, we shall have to 
answer for our ‘political inactivity.’” During the last 
war, even the famous Max Planck was unable to com- 
municate to the outside world that his supposed sup- 
port of the Nazi official philosophy was a complete 
misrepresentation. 
Let us have more charity toward people behind bars 
with pistols pressed to their backs. 
Former Russian Scientist 
(Name withheld by request) 


NATHANIEL KierTMAN in his letter “The Big Lie” 
(Science, 112, 475 [1950]) thinks that the “protest” 
of prominent Soviet scientists against American “in- 
tervention” in Korea is made because of “anticipated 
hysteria that seems to have gripped all classes of peo- 
ple behind the totalitarian curtain.” 

I only recently ran away from the Soviet Ukraine, 
where I lived the whole of my life, and where I was 
professor in one of the medical institutes. I would like 
to inform Mr. Kleitman and all other scientists about 
the “technique” of writing of such “protests.” 

The text of the “protest” is composed in the head- 
quarters of the Communist Party without any partici- 
pation of scientists. The latter are asked to sign the 
prepared “protest,” being summoned to headquarters 
or being visited by some responsible Communist. One 
must have immense courage and audacity to refuse to 
sign, because every scientist knows very well that 
after refusing he risks being included in the category 
of American sympathizers or even in the category of 
“people’s enemies,” with all possible consequences for 
himself and members of his family. Therefore every 
scientist requested to sign would not hesitate one 
minute. 

I think he is not afraid of misleading public opinion 
abroad with his signature, because he has a very high 
opinion of the mentality of foreign scientists, and he 
has no doubt that the truth will not be hidden from 
them. 

Fepor BoHATIRCHUK 
Department of Anatomy 
The University of Ottawa 
Canada 


NATHANIEL KLEITMAN’s communication (Science, 
112, 475 [1950]) about the statement of the Russian 
scientists on the Korean war seems to demonstrate a 
phenomenon that is not limited to the Soviet Union 
but is found in any modern society. 

My own unscientific sampling has convinced me that 
higher education—particularly technical education— 
and professional, economic, or business status are no 


Sorence, Vol. 113 


as 


yut 


the 


hat 


of 
for 
ery 
one 


1i0n 
nigh 
i he 


rom 


HUK 


ence, 
ssian 
ate a 
Jnion 


» that 


re no 


1. 113 


guarantee_of immunity to the prevailing myths that 
govern a society. Indeed, it appears to me that such 
people are even more susceptible than those of lower 
economic, educational, or social status. It would be a 
valuable, if exceedingly difficult, task for a good 
sociologist to study the correlation, if any, between 
status and the ability to view one’s culture with de- 
tachment. 

Some evidence is already available. The Lynds, in 
their study of Middletown, listed a great many myths 
(which had little relation to objectively observed facts) 
that were held by the business class as tenets of faith 
even more important to their lives than the professed 
doctrines of their churches. Gunnar Myrdal showed 
how the myths of race varied with classes in the South, 
but the myths of the upper classes seemed no closer 
to reality as Myrdal saw it than those of the lower 
classes. The recent election, fought from both sides 
in large measure on substantially false issues, might 
be adduced as supporting data. 

Thurman Arnold, no trained sociologist but an 
astute observer, pointed out in The Folklore of 
Capitalism how, without any thought of compulsion 
or expediency, the sound, well-thought-of, respected 
people in any community are particularly enmeshed in 
the current mythology and the institutional status quo, 
and are unable, even when the need is obvious, to 
take part in changing it. 

The statement of the Soviet Academy would be 
ludicrous were not the subject so serious. But is it not 
an acute case of a disease that afflicts us all? 

Stewart Rowe 
7761 Stillwell Rd., Cincinnati, Ohio 


Separation of Organic and 
Inorganic Compounds 


THE paper of McDonald, Urbin, and Williamson 
(Science, 112, 227 [1950]) is so very interesting that 
it will undoubtedly attract considerable attention. It 
is therefore worth while to comment critically upon 
their final paragraph, in which they contemplate 
experiments on the movement of ions on a filter 
paper under the influence of both an electric and a 
magnetic fieid. “In effect, this system would be equiva- 
lent to a mass spectrograph applicable to charged 
particles in solution.” The implication appears to be 
that the masses of charged particles in solution could 
be measured by this method. 

In the mass spectrograph, the ions are moving 
freely in a vacuum, and any force exerted upon them, 
electrical or magnetic, will result in an acceleration, 
depending upon the ionie properties of charge and 
mass. The mass spectrograph is merely a mechanism 
for converting the variable response of the particles 
to the forces from a linear effect, which would be very 
difficult to observe, to a transverse effect easily re- 
corded on a photographie surface. 

In the case of ions in solution there are two 
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essential differences. In the first place, the ions are 
not moving freely, they do not accelerate continuously 
but reach a constant velocity in an extremely short 
time, and this velocity, which is measurable, is de- 
pendent upon the ionic properties of charge and size, 
not mass. Second, with ions in solution it has been 
possible to devise methods of investigating the 
“linear” effect—that is, the varying movements of 
ions traveling along a straight line—so that there 
is no real need to convert to the transverse effect in 
order to observe them. The introduction of the mag- 
netic field would give no more information on the 
mass or size of the ion than do present electrical 
methods. 

I hope that this comment will do more to draw 
attention to this interesting paper pioneering this new 
research method than to detract in any way by criti- 
cism. 

A. C. 
Department of Chemistry 
University of Kentucky 


Indonesian Place Names 


Some biologists who, like myself, have only oceca- 
sional contact with workers in the East Indies may 
not fully realize the nature of recent changes in place 
names. I am indebted to D. A. Hooijer, a vertebrate 
zoologist of the Leiden Museum, who is temporarily in 
the United States, and who has spent much of his life 
in the Dutch East Indies, for clarifying this subject. 
With the change from Dutch administration to native 
control there has been a substitution of native Indo- 
nesian names for names of Dutch sponsorship, which 
in most cases are those we have been accustomed to 
see and use. Thus, the Zodlogisch Museum, where 
such well-known entomologists as M. A. Lieftinek 
(Odonata) and A. Diakonoff (Micro-lepidoptera) have 
been working, has not iaoved, but the original Indo- 
nesian name Bogor has replaced Buitenzorg. In the 
same way Batavia has been replaced by Djakarta 
(sometimes appearing in newspapers in the U. 8. as 
Jakarta). Dr. Hooijer tells me that the use of the 
Indonesian names is highly important in addressing 
mail, as that bearing Dutch place names is likely not 
to be delivered, because of the present attitude of 
postal authorities in the Republik Indonesia Serikat 
(R.1.S.) (“United Indonesian Republic”). 

Asu.ey B. Gurney 
Bureau of Entomology and Plant Quarantine 
Washington, D. C. 


Erratum 


In reference to paper by Bacchus and Toompas, “The In- 
fluence of Ascorbic Acid on the Leukocyte Response of Rats 
Submitted to Stress” (Science, 113, 269 [1951]), in order to 
bring the numbering of groups on page 269 in accord with 
that on page 270, Group I (one) should be regarded as saline 
pretreated, and Group II (two) as ascorbic acid pretreated. 

Hasess Baccnus 
The George Washington University School of Medicine 
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Book Reviews 


Wave Theory of Aberrations. H. H. Hopkins. New 
York: Oxford Univ. Press, 1950. 169 pp. $3.00. 
Book titles can be misleading, for actually less than 

half of the present book deals with the wave theory 
of lens aberrations. The derivation of the properties 
of aberrations from the shape of the image-forming 
wave front is an old science, and the transfer from 
wave-front to ray aberrations is a straightforward 
matter, since rays are merely the normals to the wave 
front. In this little book, Dr. Hopkins has made a 
useful collection of these derivations, based largely on 
Conrady’s papers of 1905 and 1918-20, with some 
additional proofs and formulae of his own. A large 
part of the book is, however, devoted to ray-tracing 
methods and computing procedures, which are quite 
conventional and have little relation to the title. In- 
deed, many of the author’s statements will be found 
intact in Conrady’s Applied Optics and Optical De- 
sign. 

One would have expected to find that a book on the 
wave theory of aberrations would also include the 
effects of diffraction in the elementary image. A 
consideration of the mutual interference of Huygenian 
wavelets, originating at every point on the wave front 
as it emerges from the lens, enables us to compute 
the detailed light distribution or fine structure of the 
elementary image associated with each aberration. 
Unfortunately this approach to the subject has been 
entirely omitted in the present book. 

The mathematics involved is simple, but the in- 
clusion of a few numerical examples would greatly 
help the reader to understand the formulae. The book 
should be useful to anyone engaged in lens computa- 
tion or design. 

R. KInGsLAKE 

Optical Design Department 

Eastman Kodak Company 


Dementia Praecox or the Group of Schizopbrenias. 
Eugen Bleuler; translated by Joseph Zinkin. New 
York: International Universities Press, 1950. 548 
pp. $7.50. 

Bleuler’s monumental work on schizophrenia is 
probably the most important book ever written in 
psychiatry, dealing as it does with this most common 
and protean of diseases of the mind. What makes the 
book so important is not that schizophrenia is so com- 
mon but that it is so frequently not recognized. In 
this book Bleuler delineates with great clinical acumen, 
and describes in clear language, the disease he named 
schizophrenia and removes it from that artificial and 
rigid classificatory system of a multiplicity of mental 
diseases that Kraepelin gave psychiatry at the begin- 
ning of the century. Kraepelin masterfully described 
and classified the symptoms of the two psychoses 
dementia praecox and manic-depressive states; Bleuler 


had the sagacity to recognize the nature of the disease, 
and had the courage to say that in medicine one can- 
not base diagnosis upon either the prognosis or upon 
the course of the disease, but only upon knowledge 
and recognition of the disease. 

The fundamental manifestations of schizophrenia 
are seen in a specific loosening of associations, in dis- 
turbances of affect, and in autistic thinking. These 
may result in ambivalence, blocking, and autism. Such 
gross manifestations as delusions and hallucinatiens 
(psychosis) are, according to Bleuler, only accessory 
symptoms, and for the diagnosis relatively unim- 
portant. 

Since the majority of schizophrenics are not 
psychotic, but since the majority of these nonpsychotic 
schizophrenics do also demonstrate neurotic symptoms, 
it becomes exceedingly important to differentiate 
diagnostically between schizophrenia and the neuroses, 
as the latter are not diseases of the ego. The sympto- 
matological differentiation between neuroses and psy- 
choses still in use today is a Kraepelinian heritage 
which should give way to the understanding of the 
disease schizophrenia, which frequently straddles both. 
Bleuler’s contribution to psychiatry is as significant 
as is the ability to diagnose liver disease before 
jaundice is visible, in internal medicine, or nephritis 
before signs of edema occur, or coronary disease be- 
fore coronary accidents take place. 

The book was published in German in 1911, during 
a period of great diagnostic activity but also of thera- 
peutic nihilism (aside from Freud and his then small 
circle of students). Now, 40 years later, the pendulum 
has swung, and we appear to be in a period of diag- 
nostic nihilism and therapeutic anarchy. It is most 
timely, then, that this great book—which should be on 
every medical student’s desk and on every physician’s 
reading shelf—has finally been translated into Eng- 
lish. Joseph Zinkin deserves high praise for his lucid 
translation, as does Gregory Zilboorg for his long 
advocacy of the belated undertaking. 

Cari TILLMAN 
Piedmont Psychiatric Clinic 
Stanford University School of Medicine 


Cell and Psyche: The Biology of Purpose. Edmund 
W. Sinnott. Chapel Hill, N. C.: Univ. North Caro- 
lina Press, 1950. 121 pp. $2.00. 


In his John Calvin MeNair Lectures, the distin- 
guished author gives a popular presentation of his 
biological world view. The distinctive character of life 
is organization. This central problem presents itself 
in the orderly distribution and cooperation of enzymes 
and other biocatalyzers, as well as in the control of 
morphogenesis shown, for example, in the formation 
of sporangia of slime molds from a mass of ameboid 
cells, in the regulation of innumerable chemical re- 
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actions for maintaining the steady state of the open 
system “organism,” in development where the or- 
ganizer is but a stimulus, the problem of organization 
resting in the responding system, in gene action where 
thousands of genes cooperate and numerous chemical 
reactions, accurately timed and located, are involved 
to produce a complex individual. 

Despite all the advances in physical chemistry of 
cells, physiology, ete., we have no adequate explanation 
of biological organization. The hypothesis proposed 
by the author is that the close resemblance between 
regulatory or “goal-directed” processes of development 
and physiological activity on the one hand, and the 
purposiveness of mental or psychological activities on 
the other, indicates that both are fundamentally the 
same thing. Growth, physiological reactions, and true 
behavior form an ascending series the steps of which 
grade into each other imperceptibly. Unconscious pur- 
pose at the beginning has finally evolved into con- 
sciousness. Thus, body and mind, including the highest 
manifestations of spiritual activity, are two aspects of 
the same biological phenomenon. From this standpoint, 
purpose appears to be essentially similar to the tend- 
ency toward developmental and physiological equi- 


libria; freedom is rooted in the emergent and creative 
character of life and mind; individuality is found as 
well in the biological perseverance of organization in 
continuous change of the components as in the ego; 
and man finds his place in the universe as the most 
subtle expression of protoplasmic activity. 

Much could be said about the author’s position both 
from the viewpoint of science, where it seems doubtful 
in what way physio-psychological monism is helpful in 
the interpretation of phenomena, and from the philo- 
sophical standpoint, where the problems of human 
mind are hardly touched by the simple statement of 
evolution. But the book makes excellent reading, and 
its value is in emphasizing two fundamentals often 
overlooked : first, the central problem of organization 
which is not solved by accumulating an ever-increasing 
number of data on biochemical reactions, enzymes, 
hormones, and the like; second, that it is, in the last 
resort, not material things, economic and social factors, 
but great ideas that are decisive for human destiny. 

LUDWIG VON BERTALANFFY 
Department of Biology 
Faculty of Medicine 
University of Ottawa 


Scientific Book Register 


Geography of Russia. N. T. Mirov. New York: Wiley; 
London: Chapman & Hall, 1951. 362 pp. $6.50. 

Geography of the USSR: A Regional Survey. Theodore 
Shabad. New York: Columbia Univ. Press, 1951. 584 
pp. $8.50. 

Propagation of Short Radio Waves. M.I.T. Radiation 
Laboratory Series, Vol. 13. Donald E. Kerr, Ed. 
New York-London: McGraw-Hill, 1951. 728 pp. $10.00. 

Plant Growth Substances. Folke Skoog, Ed. Madison, 
Wis.: Univ. Wisconsin Press, 1951. 476 pp. $6.00. 

The Affairs of a Tribe: A Study in Tribal Dynamics. 
Dhirendra Nath Majumdar. Lucknow, India: Universal 
Publishers, 1950. Published for the Ethnographic and 
Folk Culture Society, U. P. 367 pp. Rs. 23/8. 

Stratigraphy and Sedimentation. W. C. Krumbein and 
L. L. Sloss. San Francisco, Calif.: Freeman, 1951. 497 
pp. $5.00. 

An Introduction to the Anatomy of Seed Plants, Ernest 
L. Stover. Boston, Mass.: Heath, 1951. 274 pp. $4.00. 

Semi-Conductors. D. A. Wright. London: Methuen; New 
York: Wiley, 1950. 130 pp. $1.75. 

Health and Disease in the Tropics. Charles Wilcocks. 
New York: Oxford Univ. Press, 1950. 200 pp. $3.25. 

Cosmic Rays. Louis Leprince-Ringuet; trans. by Fay 
Ajzenberg. New York: Prentice-Hall, 1950. 290 pp. 
$5.00. 

Families of Dicotyledons. Alfred Gundersen. Waltham, 
Mass.: Chronica Botanica; New York: Stechert-Haf- 
ner, 1950. 237 pp. $4.50. 

The Hebrew Impact on Western Civilization, Dagobert 
D, Runes, Ed. New York: Philosophical Library, 1951. 
922 pp. $10.00. 

Elementary Theory of Equations. Samuel Borofsky. New 
York: Macmillan, 1950. 302 pp. $4.25. 
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The Piperaceae of Northern South America, Vols. I and 
II. William Trelease and Truman G. Yuncker, Urbana: 
Univ. Illinois Press, 1950. 838 pp., 674 plates. $10.00. 

Our Desert Neighbors. Edmund C. Jaeger. Stanford, 
Calif.: Stanford Univ. Press, 1950. 239 pp. $5.00. 

The Fifth General Assembly of the International Council 
of Scientific Unions: Reports of Proceedings. F. J. M. 
Stratton, Ed. Cambridge, Eng.: University Press, 1950. 
249 pp. 7s. 6d. 

Human Biology. 2nd ed. George Alfred Baitsell. New 
York: McGraw-Hill, 1950. 730 pp. $6.00. 

Sites of the Reserve Phase, Pine Lawn Valley, Western 
New Mexico. Fieldiana: Anthropology, Vol. 38, No, 3. 
Paul 8. Martin and John B. Rinaldo. Chieago: Chi- 
eago Natural History Museum, 1950. 577 pp. $3.00. 

Studies in Leadership: Leadership and Democratic Ac- 
tion. Alvin W. Gouldner, Ed. New York: Harper, 
1950. 736 pp. $5.00. 

Soybeans and Soybean Products, Vol. I. Klare 8. Mark- 
ley, Ed. New York: Interscience, 1950. 540 pp. 
$11.00. 

Operational Calculus: Based on the Two-Sided Laplace 
Integral. B. Van der Pol and H. Bremmer. New 
York: Cambridge Univ. Press, 1950. 415 pp. $10.00. 

Aerodynamics of Supersonic Flight: An Introduction. 
Alan Pope. New York: Pitman Publ., 1950. 184 pp. 
$4.00. 

Advertising Psychology and Research: An Introductory 
Book. Darrell Blaine Lucas and Steuart Henderson 
Britt. New York: MeGraw-Hill, 1950. 765 pp. $6.50. 

Heterocyclic Compounds: Polycyclic Five- and Six- 
Membered Compounds Containing One O or S Atom, 
Vol. 2. New York: Wiley; London: Chapman & Hall, 
1951. 571 pp. $15.00. 
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News and Notes 


The Faraday Society Discussion 


Barry Commoner 
The Henry Shaw School of Botany, Washington University, 
St. Louis, Missouri 


A Farapay Socrery Discussion was held at Cam- 
bridge, England, September 25-28, 1950, on two re- 
lated topics: “Spectroscopy and Molecular Structure” 
and “Optical Methods of Investigating Cell Struc- 
tures.” The meeting was attended by several hundred 
persons, nearly one third coming from countries other 
than England. The papers presented during the first 
part of the discussion traversed the spectrum from 
the vacuum ultraviolet through microwaves, dealing 
with electronic, vibrational, and rotational spectra of 
relatively simple molecules, and with vibrational spec- 
tra of substances as complex as rubber, cellulose, 
nylon, and plastics. 

The discussion of electronic spectra centered around 
the efforts of Kasha, Sponer, and others to provide 
quantum-meehanical interpretations of electronic tran- 
sitions occurring in molecules such as substituted ben- 
zenes and naphthalenes. Evidence of their success could 
be seen, for example, in Kasha’s demonstration that 
the intensification of spin-orbital coupling by substitu- 
tion of heavy atoms in organic molecules predicted by 
quantum-mechanical theory does indeed occur. A good 
deal of the information presented during these dis- 
cussions was based on recent studies of the fluores- 
cence of crystals and rigid glass solutions of organic 
molecules. 

The papers dealing with rotational and vibrational 
spectra of relatively simple molecules were chiefly con- 
cerned with determination of the force constants of 
bonds occurring in organic compounds. Considerable 
attention was given to the properties of the hydrogen 
bond, especially in solids. Two diseussants (Pestemer 
and Romand) reported independent observations that 
the presence of hydrogen-bonding may, in certain in- 
stances, be demonstrated by ultraviolet absorption. 

A paper by E. B. Wilson described the potential 
applications of microwave spectroscopy to structural 
analysis. The new method permits the determination 
of rotational constants (of unsymmetrical molecules) 
with a precision about one hundred times greater than 
that afforded by infrared measurements. It was later 
pointed out by Herzberg that thus far the two methods 
give remarkably good agreement when applied to the 
same molecule. 

The contributions on the infrared spectra of poly- 
meric substances were necessarily empirical, dealing 
in the main with the problem of assigning absorption 
bands to appropriate intramolecular motions. It was 
noteworthy that investigators in this field showed an 
increasing interest in macromolecular substances of 
biological importance, including proteins, cellulose, 
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chitin, and rubber. Several papers dealt with the use 
of polarized infrared radiation as a means of deter- 
mining the spatial orientation of bonds responsible 
for absorption in the infrared. 

The second part of the discussion brought together 
a number of investigators who have attempted to ap- 
ply spectroscopic methods to analysis of the ecomposi- 
tion of single cells and cell structures. These tech- 
niques, originally developed by Vlés and Gex in 
France and later refined by Caspersson’s extensive 
work at Stockholm, have spread rapidly in the past 
five years to a number of laboratories in England, 
the United States, and the USSR. A number of these 
groups were represented at the Faraday Society meet- 
ing, and as a result the discussion was marked by a 
diversity of viewpoints. General summaries of the 
present state of microspectrophotometry were pre- 
sented by Randall and Barer. The latter considered 
the difficulties involved in applying infrared spec- 
trometry to cytological objects. 

Developments in instrumentation were discussed by 
Wilkins (spherical reflecting objectives for UV), 
Barer (the Burch aspherical reflecting objective), 
Walker and Davies (ultraviolet microcinematogra- 
phy), and Thorell (recording microspectrophotom- 
eter). Engstrom described results obtained with newly 
developed x-ray absorption techniques. During this 
part of the discussion considerable disagreement was 
expressed concerning the relative merits of aspherical 
and spherical reflecting objectives. The former are 
expensive and difficult to produce; the latter seem to 
have a rather small coma-free field; according to the 
views of Barer, Taylor, and Kehoe. 

Subsequent papers discussed results obtained from 
microspectrophotometric investigations of various bio- 
logical objects. It is noteworthy that these reports were 
largely concerned with measurements of living cells 
rather than with fixed tissues. Investigations by Brad- 
field showed that the ultraviolet absorption of initially 
living cells is rapidly altered during irradiation. This 
provides quantitative confirmation of the observations 
first noted by Vlés and Gex in 1928 and also reported 
by Larianov and Brumberg in 1946. It raises a num- 
ber of serious issues concerning the meaning of data 
obtained from fixed cells, which need to be resolved 
before sound conclusions may be drawn from intra- 
cellular UV absorptions. Ultraviolet absorption spectra 
of structures in living cells were reported by Walker 
and Davies and by Commoner. The former reported 
the UV absorption spectra of the nucleus and nucleolus 
of living fibroblasts. These were based on measure- 
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ments through single points in the cell, and on the 
assumption that underlying and overlying material 
made a negligible contribution to the absorption. The 
latter showed that in certain living plant cells the 
actual UV absorption spectra of the nucleus itself 
could be determined by measuring a minimum of three 
absorption spectra through appropriate regions of the 
cell. Similar procedures yielded the separate spectra 
of the vacuole contents and the protoplast layer. In 
the discussion which followed these papers it was 
pointed out that the heterogeneity of optical sections 
through living cells made it difficult to interpret the 
meaning of absorption maxima from single points in 
the cell. These and other considerations led some dis- 
cussants to suggest that in many instances intracellular 
absorption measurements may provide only qualitative 
information concerning cell composition, and that 
quantitative interpretations must be viewed with con- 
siderable caution. 

These problems appear to reflect the present transi- 
tional state of microspectrophotometry. Investigators 
participating in the Faraday Society Discussion were 
seriously coneerned with the development of means 
for critical evaluation of absorption measurements of 
cytological objects. That such criteria are yet to be 
fully expounded was apparent from the reluctance of 
most investigators to draw more than tentative conclu- 
sions from the data obtained. 

The hospitality extended to the participants by the 
Colleges of Cambridge University did much to make 
the meeting a successful one; the dinner in the great 
hall at Trinity College was a highlight. In arranging 
this timely meeting the Faraday Society has made a 
significant contribution to the development of spec- 
trometry. That the meeting was lively, critical, and 
squarely directed toward important issues reflects the 
society’s traditional interest in those vital areas of 
research that represent the interpenetration of physics, 
chemistry, and biology. 


Scientists in the News 


George E. Byers has become assistant production 
director of Henry K. Wampole & Company, Philadel- 
phia. He was formerly director of pharmaceutical 
production, Carroll Dunham Smith Pharmacal Com- 
pany, New Brunswick, N. J. 


The South Pacific Commission has engaged L. R. 
Catala to carry out its project for improvement of 
resources on coral atolls. Dr. Catala has been re- 
leased for 6 months by the Institut Francais d’Oceanie 
(Noumea) for this work, and will be assisted by Mrs. 
Catala. Their investigations will include a survey of 
the physical environment in the islands, with a view 
to discovering ways of increasing the quantity and 
variety of subsistence and commercial crops, improv- 
ing domestic animals, and exploiting fisheries and 
native handicrafts. 


Ivor Cornman, assistant research professor of anat- 
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omy at the George Washington University, has re- 
ceived a grant from the American Cancer Society of 
$4,294 to aid in the search for antibiotic drugs that 
will destroy cancer cells without harming normal 
tissue. Dr. Cornman will make tests with antibiotic 
drugs being developed at George Washington’s De- 
partment of Medicine by Monroe J. Romansky, asso- 
ciate professor of medicine. 


Olive W. Dennis has retired as research engineer for 
the Baltimore & Ohio Railroad. Miss Dennis began 
railroading in 1920, when she went to work as a 
draftsman in the bridge engineering department of 
the B & O. Within a year, she was appointed to the 
position of engineer of service and in 1946 she became 
research engineer. Miss Dennis has a degree in civil 
engineering from Cornell University. She was the 
first woman member of the American Railway Engi- 
neering Association and has been for many years a 
member of its Committee on the Economies of Rail- 
way Location and Operation. As research engineer, 
Miss Dennis’ job has been to study and recommend 
improvements in passenger service and equipment and 
to make studies concerning efficiency and economy in 
railway operations. 


Joseph C. Elgin has been appointed associate dean 
of the school of engineering at Princeton Univer- 
sity. Dr. Elgin, who is chairman of the university’s 
department of chemical engineering, is now on sab- 
batical leave but will resume his duties as chairman 
and as associate dean next fall. He is also consultant 
for the Atomic Energy Commission and a trustee of 
Associated Universities, Inc., which operates Brook- 
haven National Laboratory. 


The Willard Gibbs Medal for 1951 has been 
awarded to William Francis Giauque, of the Uni- 
versity of California. The award, conferred annually 
by the Chicago Section of the American Chemical 
Society, will be presented to Dr. Giauque at a dinner 
on May 18. The 1951 medalist is internationally 
known for his research at low temperatures, for which 
he won the 1949 Nobel prize in chemistry. He was the 
first to demonstrate, in 1933, the magnetic method 
for approaching absolute zero. 


Peter V. professor of physiology, 
Springfield College, Springfield, Mass., has been ap- 
pointed consultant to the Army Surgeon General. 
Dr. Karpovich is conducting a study supported by 
a grant given by the joint armed forces regarding 
the comparative merits of various methods of arti- 
ficial respiration. 


Recent visitors at the National Bureau of Stand- 
ards were R. Kikuchi, Department of Physics, Uni- 
versity of Tokyo; C. Sanders, of the National Re- 
search Council of Canada, photometry section; and 
Y. Tamura, of the Osaka Industrial Research Insti- 
tute, Japan. Fourteen members of the Secondary Non- 
Ferrous Metals Smelters and Refiners Productivity 
Team from France, in the U. S. under the auspices 
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of ECA, toured the metallurgy and chemistry labora- 
tories. 


John Gamble Kirkwood, professor of chemistry at 
Caltech, has been named Sterling professor of chem- 
istry and chairman of the Department of Chemistry 
at Yale. He will assume the professorship on July 1 
as part of a Yale program to strengthen her science 
faculties. He has been Arthur A. Noyes professor at 
Caltech since 1947. 


The American Water Works Association has 
awarded its John M. Goodell Prize for 1950 to Mal- 
colm S. McIlroy, professor of electrical engineering 
at Cornell University. The certificate and a cash 
award are given to the member who has made the most 
notable contribution to the science of water works 
development during the year. Formal presentation 
will be made at the association’s annual conference in 
Miami in May. Professor McIlroy was cited for the 
development of an electrical apparatus to study pres- 
sure flows in pipeline networks. 


Albert M. Mattocks has been appointed manager 
of the Pharmaceutical Development Department of 
MeNeil Laboratories. Dr. Mattocks was formerly di- 
rector of the laboratory of the American Pharma- 
ceutical Association, with headquarters in Washington, 
D. C. 


The influence of science and technology on civiliza- 
tion will be discussed in the 1951 Haynes Founda- 
tion Lecture series at the California Institute of Tech- 
nology in April. C. E. Kenneth Mees, of Rochester, 
N. Y., will speak April 2, 4, and 6 on “Technology 
and Civilization,” “Science and Technology,” and “The 
Effect of Technology on the Organization of Society.” 
Dr. Mees, a native of England, received his D.Se. de- 
gree from the University of London. He came to this 
country in 1912 as research director for Eastman 
Kodak and since 1934 has been its vice president in 
charge of research. 


Hans Popper, associate professor of pathology in 
Northwestern University’s Medical School, has been 
appointed to the editorial board of Gastroenterology. 
Dr. Popper also is director of the pathological labora- 
tories at Cook County Hospital, Chicago. 


Robert H. Seashore, chairman of the Department 
of Psychology at Northwestern, is now at the School 
of Aviation Medicine, Randolph AFB, working on a 
research project for the USAF. Dr. Seashore, whose 
special field is analysis of human abilities in relation 
to difficult performances and the operation of com- 
plex machines, will try to sift from the literature the 
most important psychological tests and methods that 
may be useful to the Air Force in selecting and train- 
ing personnel, 


H. T. Shortt and P. C. C. Garnham were awarded 
the Darling Foundation Prize for their joint work 
on the life cycle of the malaria parasite in man and 
monkey, and Rene Sand, of Belgium, was nominated 
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for the Leon Bernard Foundation Prize for achieve- 
ments in social medicine. The Darling Foundation 
Prize consists of a bronze medal and 1,000 Swiss 
franes. Set up by the League of Nations to honor the 
famous malariologist, S. T. Darling, it was last 
awarded in 1938. The present recipients were selected 
by WHO and the Darling Foundation committee. Pro- 
fessor Shortt occupies the chair of medical proto- 
zoology at London University and is president of the 
Royal Society of Tropical Medicine and Hygiene. 
Dr. Garnham, a reader in medical parasitology at Lon- 
don University, spent many years in Africa, where 
he became widely known for his studies in tropical 
medicine, epidemiology, and malaria. Rene Sand holds 
the chair of social medicine at Brussels University. 
The Leon Bernard Foundation Prize was established 
by international subscription in perpetuation of the 
memory of Leon Bernard, of France, a member of the 
League of Nations Health Committee. The prize, 
which consists of a medal and 1,000 Swiss franes, was 
last awarded in 1939. 


K. S. Spiegler, on leave of absence from the Weiz- 
mann Institute of Science in Rehovoth, Israel, has 
been appointed Weizmann Institute Postdoctoral Fel- 
low at MIT for the current academic year, to work 
on electrochemical properties of ion-exchange resins. 


For outstanding achievement in the chemical study 
of food allergy and immunology, three USDA chem- 
ists have won the 1950 Hillebrand Prize of the 
American Chemical Society’s Washington Section. 
The winners are Henry Stevens, head of the Allergen 
Research Division of the Bureau of Agricultural and 
Industrial Chemistry, and two associates, E. Jack 
Coulson and Joseph R. Spies. A major accomplish- 
ment of the group has been the demonstration that 
cottonseed oil in food products does not cause aller- 
gies, as had heretofore been widely suspected. The 
prize, a cash award, was established in 1925 in honor 
of William Francis Hillebrand, chief chemist of the 
National Bureau of Standards from 1908 to 1925. It 
is conferred annually upon a member (or members) 
of the Washington Section in recognition of a notable 
contribution to chemistry during the 3 preceding years. 


Percy Tham, head of the Photogrammetry Office, 
Department of the Royal Geographic Survey, Uni- 
versity of Stockholm, is a current visitor in the U. 8. 
Among his projects is the discussion of photogram- 
metric problems with members of the Topography 
Division, U. S. Geological Survey. 


M. Tigerschiold, director of research, Jernkontorek, 
Sweden, has been awarded the Carl Lueg Medal of 
the Verein deutscher Eisenhuttenleute. 


The Section of Science of the Royal Netherlands 
Academy of Sciences and Literature has awarded the 
Leeuwenhoek Medal to S. A. Waksman, of Rutgers 
University. The medal is given every 10 years to the 
scientist who in the past decade has made the most 
remarkable observations on microscopical organisms, 
first discovered by Leeuwenhoek in 1675. 
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Colleges and Universities 


A course on “Techniques and Applications of the 
Electron Microscope” will be given again this summer 
in the College of Engineering Physics at Cornell 
from July 9 to 11. The course is designed for insti- 
tutional and industrial research workers who have 
recently entered the field or who are planning research 
involving the use of the electron microscope. For 
further information, write to Benjamin M. Siegel, 
Rockefeller Hall, Cornell. 


The University of Havana summer school session 
for foreigners, especially North American teachers 
and students, will extend from July 20 to August 
11. Spanish at all levels will of course be offered, and 
some courses in general fields, a few of which will 
be in English, but the majority in Spanish. There will 
be a seminar on Inter-American Relations, July 23- 
August 4, extracurricular lectures by Cuban and 
Latin-American scholars, and visits to places of his- 
toric interest, sugar mills, and tobacco plantations. 
For additional information, address the Secretary of 
the Summer School. 


McGill University Geography Summer School will be 
held July 2-August 11 at Stanstead College, P. Q. 
Special courses will be given on arctic geography by 
Patrick D. Baird, Montreal director of the Arctic 
Institute of North America, which endorses the pro- 
gram; also courses on the geography of Canada, 
Europe, the Soviet Union, and South Asia. The 
teachers’ program will be directed by Neville Scarfe, 
the graduate and undergraduate program by Bogdan 
Zaborski. Other members of the staff will be William 
F. Christians, Brian Bird, Sir Hubert Wilkins, and 
Kenneth Hare, Director, to whom inquiries should be 
addressed at McGill University, Montreal. 


Michigan State’s Departments of Bacteriology, Bio- 
logical Science, Botany, Physiology, and Zoology are 
sponsoring a “Symposium on Phosphorus Metab- 
olism,” April 25-27. Speakers will be G. Evelyn Hut- 
chinson, Yale; Henry A. Lardy, University of Wiscon- 
sin; Jacob Sacks, Brookhaven National Laboratory; 
Harry G. Albaum, Brooklyn College; and Harold C. 
Hodge, University of Rochester. Ralph W. Lewis, De- 
partment of Biological Science, will supply additional 
information. 

Advanced courses in mathematics will be given this 
summer at Boston University (May 28-July 7); 
Catholic University (July 2-August 11); Cornell 
(July 2-August 11); Duke (June 12-July 21); 
Northwestern; Ohio State (June 19-August 31); 
Iowa State (June 12—August 8); Syracuse; Buffalo 
(July 2-August 11); California—Los Angeles (June 
18-August 11); Chicago (June 26—-September 1); 
Colorado (June 18-July 20); Detroit (June 25—Au- 
gust 3) ; Kansas (June 7—-August 4) ; Kentucky (June 
18—August 11) ; Maryland (June 23—August 3) ; Mich- 
igan (June 25—August 17) ; Minnesota (June 18—July 
28); Nebraska (June 5-July 27); North Carolina 
(June 11-July 19); Oklahoma (June 8—August 3) ; 
Southern California (June 25-August 4); Wyoming 
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(June 18—July 20); Virginia (June 25-August 18); 
Wisconsin (June 25--August 17); and West Virginia 
(June 6—July 17). 


The University of Tennessee has awarded its first 
Ph.D. in chemical engineering to Franklin 8. Chance, 
Jr., who is now associated with Chas. Pfizer & Co. 
Tennessee is offering specialization in metallurgy, 
microbiology, nuclear technology, and chemical engi- 
neering. In special cases, the department uses some of 
the laboratory facilities of the Oak Ridge Institute of 
Nuclear Studies and divisions of the Oak Ridge Na- 
tional Laboratory. Fellowships in amounts ranging 
from $1,400 to $2,100 are available to graduate stu- 
dents. 


Grants 


New awards bring to a total of 371 the number 
of unclassified research projects supported by the 
Atomic Energy Commission. New contracts in biol- 
ogy and medicine went to Washington State (C. O. 
Stanberry); Yale (John H. Heller); Cincinnati 
(Robert A. Kehoe); Michigan State (H. B. Tukey) ; 
Virginia (A. Chanutin); Tulane (W. 8S. Wilde); 
Louisiana State (John F. Christman) ; North Carolina 
(Maurice Whittinghill) ; and Washington University 
(Wendell G. Seott, Michel Ter-Pogossian). New con- 
tracts in physics were awarded to Rensselaer Poly- 
technic (D. C. Moore and G. N. Glasoe); in metal- 
lurgy to Armour Research Foundation (Max Hen- 
sen); and in chemistry to Oklahoma A & M (T. E. 
Moore). 


Nine new special control grants have been awarded 
by the USPHS for the study of cancer to: University 
of Southern California School of Medicine (John W. 
Mehl and Hugh A. Edmondson; Edward G. Jones 
and Ian Macdonald) ; University of Maryland Medical 
School (Russell 8. Fisher); Washington University 
(Evarts A. Graham); University of Pennsylvania 
(George C. Lewis); Nix Tumor Clinic, San Antonio 
(Dudley Jackson); University of Texas, Medical 
Branch (M. Mason Guest); University of Texas, 
M. D. Anderson Hospital for Cancer Research (Wil- 
liam O. Russell); and University of Utah (John Z. 
Bowers). 


The Samuel Rubin Chair in Anthropology at Bran- 
deis University (Waltham, Mass.) has been estab- 
lished by Samuel Rubin, New York perfume manu- 
facturer who was one of the founders of the New 
York University—Bellevue Medical Center. The estab- 
lishment of this chair will enable the two-year-old in- 
stitution to start a program of research to determine 
the impact of cultural factors on social organization 
in the U. 8. 


The Swedish Humanistic Fund has distributed 103 
grants totaling $80,000 for research that will include 
investigations concerning population movements on 
the island of Gotland in ancient times. The Swedish 
Natural Science Research Council has made grants 
amounting to $125,800, of which part will go toward 
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preparing for publication the extensive findings of 
the Swedish Albatross Oceanographic Expedition; H. 
Kullenberg, of Gothenburg, a member of the expedi- 
tion, was given 10,000 kr. toward perfecting his 
vacuum plummet for taking sediment cores from the 
ocean floor. Other funds were allocated to a zoological 
expedition to East Africa and to glaciological, botani- 
eal, and physiological research. 


Miscellaneous 


With the cooperation of the insecticide industry, 
the American Association of Economic Entomologists 
Section on Insecticides has undertaken the sponsor- 
ship of insecticide reference standards. These are in- 
tended chiefly for bioassays of insecticides, but they 
are also suitable for use as standards for chemical 
assays. The following AAEE Reference Standards 
will be available on April 1: DDT, technical grade; 
methoxychlor, technical grade; lindane; toxaphene; 
tetraethyl pyrophosphate, 40%; parathion, technical 
grade; and chlordane, technical grade. Order must be 
accompanied by remittance of $1.00 per standard, and 
all shipments will be made by collect express. Send 
orders to Wisconsin Alumni Research Foundation, 
Insecticide Testing Laboratory, Madison 1. 


The National Research Council’s Committee on 
Geophysics Advisory to the Office of Naval Research 
will meet May 3 to consider projects in geophysical 
research. Those who wish support for basic research 
in this field should submit five copies of their pro- 
posal and a letter of endorsement signed by the presi- 
dent or authorized financial officer of their institution 
to the Office of Naval Research, Department of the 
Navy, Washington 25, D. C. Investigators forwarding 
their proposals by way of ONR area branch offices 
are urged to send an advance copy to the Geophysics 
Branch of ONR in Washington. Guides for the prep- 
aration of research proposals are available from 
ONR. To be considered at the meeting, proposals 
should be received in Washington not later than April 
16. It is the policy of the committee to recommend 
only projects submitted in the name(s) of the prin- 
cipal investigator(s), who are expected to participate 
actively in the research. 


A new quarterly, Documenta Neerlandica et 
Indonesica de Morbis Tropicis, is being published 
(in English) in the Netherlands. There will be ap- 
proximately 100 pages per issue, with articles on orig- 
inal research in tropical diseases. N. H. Swellengrebel 
is chairman of the editorial board, and the subserip- 
tion price is $4.50. 


An appeal has been issued by the Royal Society 
of Great Britain for subscriptions to a memorial fund 
to establish scholarships in honor of Lord Rutherford, 
nuclear physics pioneer. The money will be used to 
set up Rutherford Scholarships tenable for three 
years, to be awarded to postgraduate students within 
the British Commonwealth, and a Rutherford Me- 
morial lecture to be delivered in New Zealand— 
Rutherford’s birthplace—and elsewhere in the Com- 
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monwealth. Publication of Rutherford’s papers and 
correspondence is also planned. 


Beginning with Volume XXXI, Number 1, March 
1951, the title of Archives of Biochemistry (Academic 
Press) was changed to Archives of Biochemistry and 
Biophysics. In addition to established biochemical 
topics, the editors wish to consider manuscripts in the 
fields of virus research, radiation effects on living mat- 
ter, macromolecular biology and chemistry, the appli- 
cation of radioactive indicators, and physies of bio- 
logical systems. E. Newton Harvey, E. C. Pollard, 
and R. W. G. Wyckoff have been added to the Edi- 
torial Board. 


Bulletin No. 121, Sanitary Milk and Ice Cream 
Legislation in the United States, is now available 
without charge from the Publications Office of NRC. 
The bulletin is a report on the first part of a study of 
milk regulations in relation to milk quality undertaken 
by the NRC Committee on Milk Production, Distribu- 
tion, and Quality. The complete project includes two 
major phases: a compilation and analysis of state and 
municipal statutes and regulations on the production 
and handling of fluid milk products, and the effect of 
these laws on the quality of the milk, as measured by 
their administration and enforcement as well as by 
actual experimental procedures. The first part of the 
research has been completed and is reported on in the 
bulletin; the second study is now under way. The proj- 
ect is under the direction of A. C. Dahlberg, of Cor- 
nell University. 


The New York Botanical Garden—Kunhardt expedi- 
tion to the Guiana Highlands in Venezuela has col- 
lected nearly 1,500 South American plants, mainly 
members of the Compositae, Guttifereae, and Rapa- 
teacea, which will be added to the extensive collection 
in the Garden herbarium. Bassett Maguire has re- 
joined the expedition at San Guam and plans to col- 
laborate with the British Guiana Forest Department 
in an expedition to the eastern end of the Pacaraima 
range. The Garden hopes later to explore the moun- 
tains on Africa’s west coast with a view to discover- 
ing the relationship, if any, between the isolated flora 
of that region and that of Guiana. Information on the 
evolution of plants and the theory of continental drift 
is also expected to result from such exploration. 


Refinery Supply Company, Tulsa, Okla., has be- 
come a wholly owned subsidiary of the Cenco Corpora- 
tion. W. A. Schlueter will continue as president of 
Refinery Supply, in addition to serving as director and 
vice president of Central Scientific Company. 


Reconstruction of Dechema House has progressed 
so far that Deutsche Gesellschaft fur chemisches Ap- 
paratewesen E V expected to be able to take up its 
work there on March 1. At that date also the branch 
office of the Technical Standardizing Committee for 
the Chemical Plant, and the branch office of the 
Technical Committee for the Standardization of 
Chemical Laboratory Apparatus, took up their ac- 
tivities in Dechema House. 
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Trio complete... 


Tribexylamine (Eastman 6372) has 
been suggested as an activator in 
self-curing acrylic resins. In making 
some for a recent request we found 
that our synthesis had produced 
along with it a considerable quan- 
tity of dibexylamine. Naturally, the 
thing to do was to purify ## and add 
it to our list along with bexylamine, 
our starting material. Thus, we com- 
pleted another neat little homolo- 
gous series. Such series constitute 
an important part of our business— 
one which teachers and many re- 
searchers tell us vastly helps them in 
their business. 


Knack... 
N(CH), 


Dimethyl-a-naphthylamine (Eastman 
1060) is an excellent reagent for the 
determination of sulfanilamides (a 
procedural abstract is yours for the 
asking), but only if prepared in a 


certain way. It took our specialists 
in that compound a long time to 
work it out, but they have it down 
just right now to justify the special 
catalog designation, “For Sulfanila- 
mide Test.” 


The beans spoil... 
NH, 
cu.CHCOOH 


H 
H 


dl-8-( 3,4-Dihydroxyphenyl) alanine 
(Eastman 4915) is also known as 
the “DOPA” reagent (the initials of 
the German version of its name). It’s 
a reagent to indicate active melano- 
genesis and to study numerous bio- 


3 OF THE MORE THAN 3400 EASTMAN ORGANIC CHEMICALS 


chemical oxidation reactions. It’s 
useful in certain blood chemistry 
tests, as summarized in an abstract 
we can send you on request. Prepar- 
ing the compound itself is quite a 
triumph. When you try to isolate the 
/ isomer from velvet beans, you lose 
most of it through the spoilage fre- 
quently encountered in extractions 
from natural raw materials. So we 
turn to synthetic chemistry and get 
the racemic mixture. 


Perhaps more important for your 
own research, development, or ana- 
lytical work are others of the more 
than 3400 compounds you can order 
from our List No. 37. If you don’t 
have a copy, write to Distillation 
Products Industries, Eastman Organic 
Chemicals Department, Rochester 
3, N. Y. (Division of Eastman Kodak 
Company). 


Eastman Organic Chemicals 


for science and industry 


Also ... vitamins A and E... distilled monoglycerides ... high vacuum equipment 
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rthophot 


THE COMPLETE UNIT FOR PHOTOMICROG- 
RAPHY & SCIENTIFIC PHOTOGRAPHY 


PHOTOMICROGRAPHY. As illustrated. 
Uses any standard microscope. Integral per- 

manently-aligned color- and intensity- 
controlled light source. Precision reflex cam- 


era has split-micron focusing. 


PHOTOMACROGRAPHY. Adjustable macro- 
stand replaces microscope. Same illum- 


inator and camera features used. 


MICROSCOPY. Ortho-illuminator 


OTHER FACILITIES for base ideal for phase, darkfield, or 


Cinemicrography, pho- 
to-reproduction, enlarg- 
ing, microprojection, 
photo-electric exposure 
measurement. Available 
complete or in any com- 
binations required. As 
shown for photomicrog- 
raphy (without micro- 
scope) $896.00 f. o. b. 
destination U. S. A. 


routine work. Near parallel beam, free from 
filament image, enters microscope 


condenser directly. 


Silge & Kuhne 


153 Kearny St. San Francisco 8, Colif. 


pecialists in Microscopic and Photomicrographic Equipment 


Chemical Indicators 


The familiar C & B trademark is your assurance that 
the product carrying this mark 
(1) has been manufactured to meet the-standards: and 
specifications stated upon the label. 
(2) has passed our specifications prior to packaging and 
en rechecked after packaging. 
(3) is backed by an organization which, for over thirty 
ars, has had as its primary aim the production of 
Lbesetery Reagents of the highest purity. 
C & B Products are distributed Laboratory and 
Physician Supply Houses Throughout the World 
Write for catalog. The COLEMAN & BELL Co., Inc., 
Manufacturing Chemists, Norwood, O., U.S.A. 


COLEMAN & BELL 
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Publications Received 


Control of Horse Flies on Cattle. Willis N. Bruce and 
George C. Decker. Biological Notes No. 24: Natural 
History Survey Division, Urbana, Illinois. Feb. 1951. 

Carnegie Institution of Washington Year Book No. 49 
(July 1, 1949-—June 30, 1950). Carnegie Institution of 
Washington, Washington. 1950. 

AEC Contract Policy and Operations. United States 
Atomic Energy Commission, GPO, Washington. Jan. 
1951. 

Control of Tobacco Insects. Neely Turner. Circular 179. 
Connecticut Agricultural Experiment Station; New 
Haven, Conn. Dee. 1950. 

Annual Report for the Year 1950 (149th Year). E. I. 
du Pont de Nemours & Company, Wilmington, Del. 
1951. 

Proceedings Ist Meeting, 24th-31st March, 1949. Indo- 
Pacific Fisheries Council, Singapore. 1950. 

Eighty-Second Annual Report. Medical Center, New 
York. 1951. 

Twentieth Anniversary Review. Josiah Macy, Jr. Founda- 
tion, New York. 1950. 

The Bed-Load Function for Sediment Transportation in 
Open Channel Flows. Hans Albert Einstein. Technical 
Bulletin No. 1026, Sept. 1950. USDA, GPO, Washing- 
ton. 1951. 

One Hundred Twenty-Fourth Annual Report. The Balti- 
more and Ohio Railroad Company, Office of the Secre- 
tary, Baltimore. 1950. 

Psychiatric Aspects of Juvenile Delinquency. Lucien 
Bovet. WHO, Geneva. 1951. $1.00. 

Progress in Roadside Protection. Highway Research 
Board Bulletin No. 30. NRC Division of Engineering 
and Industrial Research, Washington. 1951. 

French Bibliographical Digest. No. 6. The Cultural Divi- 
sion of the French Embassy, New York. Dec. 1950. 
Biological Antioxidants. Cosmo G. Mackenzie, Ed. Josiah 

Macy, Jr. Foundation, New York. 1950. $3.25. 


The Story of the Escuela Agricola Panamericana. Pan 
American School of Agriculture, Tegucigalpa, Republic 
of Honduras. 1950. 


Occupational Factors in the Aetiology of Gastric and 
Duodenal Ulcers with an Estimate of their Incidence 
in the General Population. Richard Doll and F. Avery 
Jones. Medical Research Council Special Report Series 
No. 276 H. M.’s Stationery Office, London. 1951. 

What You Should Know about Biological Wartare. Pub- 
lication PA-2. Federal Civil Defense Administration, 
GPO, Washington. Feb. 1951. 10¢. 

Dimensional Analysis for Students of Medicine. Harold 
A., Abramson. The Josiah Macy, Jr. Foundation, New 
York. 1950. $1.00. 


Annual Report for 1950. United States Steel Corpora-, 
tion, Pittsburgh. 1951. 


Annual Report. Sharp & Dohme, Inc., Philadelphia. 1951. 

Commonwealth of Australia. Commonwealth Scientific 
and Industrial Research Organization. Second Annual 
Report. 1949-50, Melbourne. 1951. 

A Water Policy for the American People. Summary of 
Rec dations. The President’s Water Resources 
Policy Commission, GPO, Washington. Dec. 1950., 

Annual Report 1950. Midwest Research Institute, Kansas 
City, Mo. 1951. 
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A definitive work 
by 34 experts 


Systematizes conflicting 
data on abilities 


Surveys recent 
adsorption procedures 


Presents hydrazine 
as a promising 
commercial chemical 


HANDBOOK of EXPERIMENTAL PSYCHOLOGY 


Edited by S. S. Stevens, Harvard University, with 34 contributors. 
This is the most complete coverage of experimental psychology avail- 
able in a single volume. Leading scientists from fields of physiology, 
psychology and medicine have combined their varied knowledge and 
experience in this book which has been designed to fill the gap be- 
tween elementary textbooks and specialized journals. There is au- 


thoritative data on neurophysiology . . . homeostasis . . . endocrine 
functions . . . measurement .. . psychophysics ... sensory functions 
.. learning . . . motivation . . . perception . . . selection . . . training 


. applied experimental psychology and meny other fields of applied 


paychology. April 1951. Approx. 1382 double-column pages. 618 
illus. Prob, $12.50. 


The STRUCTURE of HUMAN ABILITIES 


By Purr E. Vernon, University of London. Brings together re- 
sults of a number of American and British research projects which 
seem to give contradictory accounts of mental structure and shows 
how they fit into a consistent picture. Explains the basic ideas of 
factorial analysis and shows why this method has such practical im- 
portance. February 1951. 151 pages. $2.75. 


PROGRESS in CHROMATOGRAPHY, 1938-1947 


By L. ZecumMetster, California Institute of Technology. This book 
surveys the recent adsorption procedures applicable to problems in 
chromatography. Employing a “progress report” method, the author 
reviews the adsorption processes which have been presented and de- 
veloped from 1938 to 1947. This is an extension of the previous 
volume, Principles and Practice of Chromatography. February 1951. 
368 pages. $8.00. 


The CHEMISTRY of HYDRAZINE 


By L. F. AuprietH and Berry AcKEerson Occ, both at the Univer- 
sity of Illinois. This is a comprehensive treatment of hydrazine and 
its derivatives. It gives the important physical and chemical charac- 
teristics, reducing properties, and methods of formation and prepara- 
tion of hydrazine and its compounds. It features a survey of the many 
potential uses of hydrazine whose interesting hydronitrogen p 


roper- 
ties were discovered and developed during World War Il. March 
1951. 244 pages. $5.00. 


Send for copies on approval. 


JOHN WILEY & SONS, Inc. 440 Fourth Ave., New York 16, N. Y. 
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warm PERSONNEL PLACEMENT ore 


For PERSONNEL PLACEMENT rates and 
information see page 20, March 23d issue 


posi- 
x 462, SCIENCE. X 


Botanist-microbiology-mycology. Ph.D. Desires teaching or indus- 
trial position. East. Eight feu teaching and research experience. 
Publications. Box 463, SCIENCE x 


Bacteriologist: M.S., 27, available in July. Desires teachin 
tion. Research and Teaching experience. Bo 


Endocrinologist-Biochemist: 29, Ph.D. this August, 2% years 
laboratory teaching experience. Special interest: effects of steroids 


on cellular physiology. Desires research or teaching position. Box 
460, SCIENCE 3/30 


Endocrinologist-Enzymologist. AEC Pre-doctoral fellow in endo- 
crinology, NIH Post-doctoral fellow in enzyme chemistry. Inter- 


ests also include Embryology. Will be at the meetings. Box 474 
SCIENCE. x 
Entomologist, B.S. (Biology), M.Sc. (Entomology). Broadly 


trained in biological science; experienced in university teachin; 
and experiment station research. Especially interested in ecologica 
aspects of entomology. Desires position with opportunity for ad- 
vancement and independent investigation. Box 467, SCIENCE. X 


Entomologist: Ph.D. Morphology and embryology. Experienced 
teacher of pre-medical biology and entomology. Desires teaching 
and research position. Box 472, SCIENCE. x 


Geophysicist : M.S., Sc.D., now associate professor of Geophysics 
and Structural Geology in Mid-West, over 10 years in oil and min- 
ing desires teaching and/or research position. Box 470, ec, | 


Industrial Mathematician, recent Ph.D., veteran, 3 years Army 
Signal Corps, 4 years mathematics staff chemical engineering com- 
pany. Experience in partial differential equations, application of 
numerical, statistical methods to problems of heat transfer. Desires 
responsible position with industrial research or development group. 
Available on short notice. Box 471, SCIENCE. K 


Parasitologist, Ph.D. Publications in parasitic physiology, tax- 
onomy, epidemiology. Available June. Box 455, SCIENCE. 6/13 


Pharmacologist : Ph.D., M.D., M.S. (Biochemistry). Now finish- 
ing internship. Interested in attractive academic or industrial posi- 
tion. Broad teaching and research experience with outstandin 
department. Valuable industrial experience. Publications. Age 3 
family. Box 464, SCIENCE. xX 


Ph.D., Botany, Plant Physiology, fourteen years research, one of 
leading institutions, also university teaching experience. Fellow- 
ships in U. S., France and Germany, special honors. Highly quali- 
fied in tissue culture; particularly interested in teaching (Plant 
Physiology), cancer research; for further information, please write 
Science Division, Medical Bureau (Burneice Larson, sien! 
Palmolive Building, Chicago. 


Physicist : Professor (Ph.D.) and Head of Physics Department of 
midwestern state university (about two thousand students) desires 
to make a new connection with a university whose research facili- 
ties are more ample than are possible in the present connection. 
Interests in both theoretical and empirical Physics (e.g. relativity 
theory ; electromagnetics; microwave electronics; ion accelerators). 
Prefers a university in or near a metropolitan center. Headshi 


of 
department not a necessary condition in contemplated change. Box 
465, SCIENCE. 4/6 


Physicist, several_years senching experience, interested in Summer 
School teaching. Box 469, SCIENCE. 


Physiologist: Ph.D., experienced in university teaching, and min- 
eral metabolism research with radioactive isotopes. Box 468 
SCIENCE. 4 


Zoologist (Ph.D. Parasitology). Desires teaching position with 
opportunity for research. Five years’ college teaching experience. 
Available Sept. ’51. Box 466, SCIENCE. R 4/13-20 


Zoologist: Ph.D. Teaching position. General. Invertebrate. Publi- 
cations. Midwest preferred. Available June. Box 454, SCIENCE. 
6/13 


Assistant Pathologist: starting immediately—500 bed general hos- 
pital affiliated with State Uemversity Medical School. Write: Di- 
rector, Laboratories, Maimonides Hospital of Brooklyn, 4802 Tenth 
Avenue, Brooklyn 19, New York. 4 


Aquatic Biology Extension Agent, qualifications : Master’s Degree 
in Biology and one year’s experience in related work. Typing and 
teaching experience desirable. For details write to the Director, 
Virginia Fisheries Laboratory, Gloucester Point, Virginia. 4/6 


BIOCHEMIST 


Opening for research associate to do applied research and 
develop t in biochemistry. Involves both lab. & pilot 
plant work, supervision, and trouble shooting. M. S. required 
in biochemistry or organic chemistry with biological back- 
ground. Please send resume including experience, age and 
salary desired to: 


BOX 457, SCIENCE 


Botanist, Ph.D. Columbia ’50; desires teaching and/or research 
position. General botany, morphology, anatomy, taxonomy, lichen- 
ology, morphogenesis. Box 449, SCIENCE. 3/30 


Graduate Assistantships—available for Sept., 1951. Load 12 or 6 
hours per week. Remainder of time available for graduate work 
leading to Master’s degree, stipend $1,100 or $550. Chemistry De- 
partment, Howard University, Washington 1, D.C. R 3/30 


Pharmacist: California or New York Registration with oupgrienes 
in pharmaceutical manufacturing to take charge of penici lin and 
pharmaceutical specialties production including ointments, powders 
and liquids for west coast firm. Salary open depending on qualifi- 
cations. Box 473, SCIENCE. 4/6 


Ph.D. in Physics. Qualifications: Training and experience in solid 
state and dielectric phenomena. Full time classified research, teach- 
ing optional. Ph.D. in Physical Chemistry. Qualifications: Training 
and experience in chemical kinetics, thermodynamics, strong organic 
chemistry. Full time classified research, teaching optional. One 


Opening: Part-time classified research in Physical Chemistry 
(physical properties of organic compounds), part-time work toward 
Ph.D. Salary up to $2400 for 11 months. ree Openings: Part- 


time, classified research, part-time work toward a Masters Degree 
in Physical Chemistry, and Electronic Engineering. Salary up to 
$1800 for 11 months. Two Openings: Part-time, classified research, 
part-time work toward a Masters Degree in Physics. Candidate 
experienced in electron microscopy and diffraction, or X-ray diffrac- 
tion or spectroscopy preferred. Salary up to $1800 for 11 months. 
Salaries according to qualifications and experience. Please apply to 
Director, Institute of Science and ee University of 
Arkansas, Fayetteville, Arkansas. Interviews at Boston and Cleve- 
land A.C.S. meetings. 3/23, 3/30 


(a) Scientist trained in bacteriology, chemistry and endocrinology, 
to direct research, department of Chetetsien-a7necciesy, university 
medical school; $5,000-$6,000. (b) Metallurgist or P ysical Chem- 
ist experienced in gas plating, Food Chemist and Bacteriologist 
with fermentation pilot plant experience; research and eyo 
organization ; expansion program. (c) Investigator, M.D. or Ph.D., 
qualified to conduct research in cancer relating to steroids; univer- 
sity center; East. (d) Physician or Ph.D. in Pharmacology, Phys- 
iology or Biology; duties administrative including clinical research ; 
pharmaceutical industry; opportunity of oming medical direc- 
tor; East. (e) Biochemist familiar with electrophoresis, ultracen- 
trifuge and general protein work; industrial company, Midwest. 
(f) Ph.D., Pharmacy or Pharmaceutical yw cong product de- 
velopment; $5,000-$7,500; Midwest. S3-5 Science Division, Medi- 
cal Bureau (Burneice Larson, Director), Palmolive een | 
Chicago. 


Young Ph.D. trained in chemical histology. Unusual eppertunity 
for research and advancement in Department of Pathology of 
Dental School associated with Medical School of Middlewest uni- 
versity. June, 1951. Starting salary $4500. References. Box 450, 
SCIENCE. 3/30 


Zoologist: Ph.D., 29, 4 years university teaching experience in 
variety of undergraduate courses. Research field: ropsophila_ de- 
velopmental gee. Desires teaching or research position. Box 
461, SCIENCE. 3/30 


Zoologist: Ph.D., Invertebrate Zoology, for senior appointment in 
Central Canadian University. Successful teaching and research ex- 
rience essential. Duties commence September, 1951. Box 452, 
CIENCE, 3/30 
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The MARKET PLACE 


For Rates and Information see page 21, March 23d issue. 


BOOKS 


WANTED TO PURCHASE: 
and runs, foreign and domestic 
SCIENTIFIC BOOKS 
Entire libraries and smaller collections 
WALTER j. JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


Your sets and files of scientific journals 
are needed by our library and institutional customers. a send 


us lists and description of periodical files you are willi © sell 
at high market prices. Write Dept. A3S Z CANNE ‘ONC. 
ston 19, Massachusetts 


Send us your Lists 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale. 
Complete libraries; sets and runs; and single titles are wanted. 
Also please send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3 


LANGUAGES 


It’s Quick, Easy Fun to Learn a Language by LINGUAPHONE 
At home learn to Spanish, French, German, Russian, the 
Oriental languages quick easy Linguaphone "Conversational 
ethod. Save time, ont, money. Send for free book today. 

7 languages approved for VETERANS’ Training 


LINGUAPHONE INSTITUTE © 8403 Rockefeller Plaza, New York 20 
PROFESSIONAL SERVICES 


FOOD RESEARCH 
LABORATORIES, Inc. 


Biclogicol, Nutritional, Toxicological Studies 
for the Food, Drug and Allied industries 
48-14 33rd Street, Long Island City 1, N.Y. 


THE PANRAY CORP. 
340 CANAL ST., NEW YORK 13 
@ Microanalysis (C, H, N, S, Etc.) 

Syntheses 


SUPPLIES AND EQUIPMENT 


INDEX of REFRACTION LIQUIDS 


e Valuable Aid for Identification of Minerals and other 
Solids by the Immersion Method of Microscopy 


@ Range 1.400-1.700, intervals of 0.002, or as selected 
Index Certified to + 0.0002 


@ Range 1°71-1.83, intervals of 0.01 
Write for Price List Nd-S 
118 Liberty Street, New York 6, N. Y. 


R. P. CARCILLE 


WANTED at once. Carl Zeiss Interference Com- 
arator. Right Price Instrument. Wire Collect CON- 
MACHINES, Savage, Minnesota. Mr. 
ett 


& Binocular 
Brilliant, variable intensity 
illumination gil-purpose lamps ter laboratory, 


research and industry. 
80 HERRICKS RD. 
LINDLY & CO. N.Y. 


‘White SWISS | Mice 20c = 


Rabbits, Cavies, White Rats, cks, Pigeons, Hameters 
Write + J. B. Ramsey, N. J. 


REAGENT ORGANICS 
Girard’s Reagents 
3,5-Triphenyl Tetrazolium Chloride 
2- Hydroxy-3- naphthoic Acid Hydrazide, Naphthyl Laurate 
Blue Tetrazolium, Anthrone, 2,4-Dinitroflu 


Write for others 
LABORATORIES — COrnelia 7-2221 


DAJA 3430 W. Henderson St. Chicago 18, ae 
© HYPOPHYSECTOMIZED RATS 


Shi to all points via Air Express 
or further information write 


HORMONE ASSAY LABORATORIES, Ine. © Chicago 37, fiL 


SUPPLIES AND EQUIPMENT 
New Food Ingredients - New Drugs 
ANIMAL TESTS 


Analyses - Consultation - Research 


LaWall & Harrisson 


L- L-Methionine 
e@ AMINO ACIDS @ BIOCHEMICALS 
@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 


H. M. CHEMICAL COMPANY, LTD. 
L144 North Hayworth Avenue Los Angeles 48. California _| 


STAINS 


STARKMAN Biological Laboratory © 


Chemists - Pharmacologists Div. $, 1921 Walnut St., Philadelphia 3, Pa. | ROGER* CAMERA TIMER 
or time-lapse cinema‘ hy as used in . 
All Amino Acids (natural, synthetic, unnatural), institutions, here and 


Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone me Plane 7-8171 for complete 
price list. 


BIOS LABORATORIES, INC. oom Sree 


MICRO-CINEM EQUIPM ENT. 
ROLAB Photo-Science Laboratories 


SANDY HOOK, CONNECTICUT 
* Formerly with Dr. Alexis Carrel. 
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FREE! 


| CUT OUT THIS AD AND PIN IT TO 
I YOUR LETTERHEAD FOR ENOUGH 


T. M. REG. U. S. PAT. OFF. 


\\\ | TO MAKE 6 GALLONS OF SOLUTION! 


You will find that a COAGUSOL solu- 
tion’s penetrating action strips stains, 
dried blood and tissue from even the 
finest serration of surgical instruments, 
without soap, without scrubbing— 
speedily, economically. Because we are 
sure that you will find this new deter- 
gent invaluable—we ask you to try 
COAGUSOL at our expense. For 
full information and your gen- 
erous sample, write right now to 


STOP SAYING THAT TRAVEL 
IS TOO EXPENSIVE 


Passenger-carrying freighters are 


the secret to low cost travel. 

Yes, for no more than you'd spend at a resort, you can take a 
never-to-be-forgotten cruise to Rio and Buenos Aires. Or 
the Canal to either New York or California. Or to the West 
or along the St. Lawrence River to French Canada. In fact, 
to almost everywhere are within your means. 

And what accommodations you get large rooms with beds 
Cred bunks), probably a private bath, lots of good food and 

plenty of relaxation as you speed from port te port. 


shorter trips. Fast, uncrowded voyages to England, France, the Medi- 
terranean; two or three week vacations up and down the Pacific Coast 
or from New York to New Orleans. Name the port and the chances 
are you can find it listed in ‘‘Travel Routes Around the World.” 
This is the book that names the lines, tells where they go, 
much they charge, briefly describes accommodations. Hundreds of thou- 
sands of travelers al! over the world swear by it. Travel editors and 
travel writers say ‘‘Te learn how to travel for as little as you'd spend 
at a resort “Travel Routes Around the World.’ ”’ 
The big 1951 edition is yours for $1, and your dollar also brings 
you two priceless reports: 
1. FREIGHTER LIFE: What a voyaging is all about. What 
what you eat, etc. Plenty 


photos. 

2. tanos IN THE SUN. Where to stay awhile—even retire—in the 
West Indies, Mexico, Guatemala, and other lands to the south 
where the doflar buys so mech more. 

Sy gee - Send for your copies of all 3 guides now. Simply 

tear out ad, print name & address, and mail with $1 bill to Harian 

Publications, 2nd Third Ave., Greenlawn, New York. 


here if you want our special $2 offer which Includes the 

guides above ples three other publications in our TRAVEL FOR FUN 

kit, whieh tell you all about tipping, choosing * cabin, ete. It 
answers the handreds of questions which every traveler wants 


check the box and mail two $1 bills. 
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Meetings & Conferences 


April 6. National Health Council. Commodore Hotel, New 
York. 

Apr. 6-7. Texas Academy of Science (South Texas Re- 
gional). Corpus Christi. 


Apr. 8-11. Electrochemical Society. Wardman Park 
Hotel, Washington, D. C. 

Apr. 9-13. American College of Physicians (Annual). 
St. Louis. 

Apr. 11-13. Faraday Society Symposium on Hydro- 
earbons. Oxford, Eng. 

Apr. 11-13. American Surgical Association. Washington, 
D. C. 

Apr. 13-14. Geological Society of America, Rocky Moun- 
tain Section. South Dakota School of Mines and Tech- 
nology, Rapid City. 

Apr. 16-18. American Society of Lubrication Engineers 
(Annual). Bellevue-Stratford Hotel, Philadelphia. 
Apr. 16-18. Union Radio Scientifique Internationale. 

National Bureau of Standards, Washington, D. C. 

Apr. 18-20. National Petroleum Association. Hotel 
Cleveland, Cleveland. 

Apr. 19-21. American Philosophical Society (Annual). 
Philadelphia. 

Apr. 20-21. British Association of Physical Medicine. 
London. 

Apr. 20-21. College of American Pathologists (South Cen- 
tral Regional). The Shamrock, Houston, Tex. 

Apr. 20-21, Symposium on Fundamental Cancer Research 
of the University of Texas M. D. Anderson Hospital for 
Cancer Research (Annual). The Shamrock, Houston, 
Tex. 

Apr. 20-21. Nebraska Academy of Science. University of 
Nebraska, Lincoln. 

Apr. 21-May 6. Liége International Fair for Mines, 
Metallurgy, and Mechanical and Electrical Engineer- 
ing. Liége, Belgium. 

Apr. 22-26. American Ceramic Society. Palmer House, 
Chicago. 

April 22-27. Navy Industrial Health Conference. Chal- 
fonte-Haddon Hall, Atlantic City. 

Apr. 23-24. Industrial Accident Prevention Associations 
(Annual). Royal York Hotel, Toronto. 

Apr. 23-25. National Academy of Sciences. Washington, 
D. 

Apr. 24-25. American Venereal Disease Association and 
National Institutes of Health Symposium on Advances 
in Luetic Control. Federal Security Building, Washing- 
ton, D. C. 

Apr. 23-27. Health Congress. Southport, Eng. 

Apr. 26-28. American Physical Society, Division of High 
Polymer Physics. Washington, D. C. 

Apr. 27-28. Midwestern Psychological Association. The 
Drake, Chicago. 

Apr. 27-28. Georgia Academy of Science, Earth Science 
Division. University of Georgia, Athens. 

Apr. 27-28. West Virginia Academy of Science (Annual). 
Marshall College, Huntington. 

Apr. 28. American Psychosomatic Society (Annual). Chal- 
fonte-Haddon Hall, Atlantic City. 

Apr. 27-28. Western Psychological Association. San Jose 
State College, San Jose, Cal. 

Apr. 29-May 3. American Association for the Advance- 
ment of Science (Southwestern Division). El Paso. 
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GENERAL ZOOLOGY. New 2nd edition 


By Tracy I. Storer, University of California at Davis. McGraw-Hill Publications in the 
Zoological Sciences. Ready in March 


A general introductory text for colleges, the second edition of this well-known text has been re- 
vised for the incorporation of recent developments. Part I consists of general animal biology, 
including structure, physiology, reproduction, genetics, ecology, ete. Part II covers the animal 
kingdom from Protozoa to man. A revised edition of the laboratory manual to accompany 
General Zoology will be available. 


THE INVERTEBRATES: Volume II. Platyhelminthes and Rhynchocoela 550 pages, $9.00 
THE INVERTEBRATES: Volume III. Acanthocephala, Aschelminthes, and Entoprocta 
Ready in April 
By Lissre H. Hyman, American Museum of Natural History, New York. McGraw-Hill 
Publications in the Zoological Sciences. 


These two additional volumes of Dr. Hyman’s monumental reference work offer a complete, 
detailed, and modernized account of the anatomy, embryology, ecology, and physiology of the 
groups included. Not intended as texts, these volumes are rather treatises for the advanced 
student and teacher of zoology. The author has purposefully avoided the type plan of ar- 
rangement, and the presentation is for the group in general, rather than for the particular 
species. Both volumes are essentially a compilation from the literature on the subject; how- 
ever, a considerable amount of original material is included. 


EVOLUTION. New 2nd edition 


By A. Franxuiw SxHuut, University of Michigan. McGraw-Hill Publications in the Zoo- 
logical Sciences. In press 


Treats evolution from the genetic standpoint. This treatment includes the origin of change 
by mutation and chromosome reorganization, demonstration that such changes occur in nature, 
recombination of such changes in sexual reproduction, polyploidy, geographic races, reproduc- 
tive isolation, the formation of societies (including man’s), and the origin of life. 


Send for copies on approval 
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W SPENCER Research 


: Comes a Complete New 


Series of 
MICROTOME 
KNIVES 


AO Scientists are constantly searching “d 
for better materials and improved 
methods for manufacturing supe- 
rior microtome knives. 


Made of tough, improved 
steel rigidly controlled 
during heat treatment for 
grain size, carbide size, and 
hardness, these new knives are 
carefully ground and honed on rev- 
olutionary new equipment. As a result 
the edge is keen, straight, and extremely 
wear resistant. “Mirror finishing” gives 
extra corrosion resistance. 


Discover for yourself what the extra 
quality and uniformity offered by these 
competitively priced AO Microtome 
Knives can do to improve your specimen 
sections. See your AO Distributor or 
write Dept. P95. 


American @ Optical 


comerany 
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